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ABSTRACT 
 The population of the United States is projected to become more racially and 
ethnically diverse, yet Black and Latinx physicians remain underrepresented in the medical 
professions. Pipeline programs are a long-standing strategy to increase the proportion of 
physicians from underrepresented minority (URM) backgrounds. Pipeline programs 
incorporate structured educational and experiential activities designed to prepare students 
for careers in medicine. However, little is known about the organizational sustainability of 
these programs over time, especially after they experience organizational disruptions such 
as changes in leadership or lapses in funding. This research explores how characteristics 
related to the sustainability of pipeline programs are reported in the literature, how 
organizational leaders responsible for implementing pipeline programs conceptualize and 
plan for sustainability, and how individual, organizational, and environmental factors 
contribute to the sustainability of pipeline programs. 
 The first study is a systematic scoping review that explores how the sustainability 
of pipeline programs is characterized in the literature on pipeline programs. Overall, none 
 
 viii 
of the 24 articles identified in this study described sustainability as a programmatic 
outcome. However, a majority of studies reported on programmatic and organizational 
factors that facilitated program sustainability. 
 In the second study, qualitative interviews with 24 managers of pipeline programs 
were utilized to explore how they conceptualize and plan for sustainability as well as the 
barriers and facilitators to sustainability they encountered. Overall, there was significant 
heterogeneity in how respondents conceptualized sustainability. Furthermore, few program 
managers had created plans to ensure program sustainability.  
 Lastly, the third study is a case study of a single pipeline program located in a 
school of medicine that has been able to sustain its pipeline program over the last two 
decades despite multiple organizational threats. Findings of this study indicated that the 
program was able to maintain operation despite not having a plan for sustainability. This 
was due in part to committed program staff, supportive senior leaders, and adaptable 
policies and procedures.   
 Overall, these studies provide insight into the multitude of factors that influence 
pipeline program sustainability. This research also emphasizes the need to build the 
capacity of stakeholders responsible for pipeline program implementation to engage in 
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CHAPTER ONE: INTRODUCTION 
 Racial and ethnic minorities experience poorer health outcomes than the general 
population across a myriad of chronic conditions.1 Black, Latinx, American Indian and 
Alaska Native, and certain Asian American subpopulations are more likely to live sicker, 
rehabilitate from illness slower, and die earlier.1 Specifically, Black Americans have higher 
rates of coronary heart disease, homicide, stroke, infant mortality and report worse health 
status than white Americans.2,3 While genetic, behavioral, environmental, and socio-
economic factors contribute to disparate health outcomes - with social factors being 
particularly salient to overall health status - access to comprehensive and quality healthcare 
remains a significant determinant of health inequities. 1,4  
 Two measures are commonly used as proxies for health care access: (1) insurance 
coverage for acute medical conditions, and (2) having a usual and customary source of 
healthcare.5 African American and Latinx populations have lower rates of insurance 
coverage and concomitantly less access to appropriate and necessary health services than 
whites.6,7 Latinx populations in particular are uninsured at over twice the rate of white 
Americans. Relatively recent policy interventions such as implementation of the 
Affordable Care Act and state expansion of Medicaid eligibility may serve to decrease the 
proportion of uninsured racial and ethnic minorities. Yet, disparities persist in health 
coverage, and the decision of several states with the lowest rates of insurance to opt out of 
Medicaid expansion may hamper these efforts.1,4,8  
 However, even with parity of access to necessary health services, racial and ethnic 




2003 report by the National Academy of Medicine (NAM), identified multiple contexts 
and characteristics of the clinical encounter that may lead to worse health care outcomes 
despite equal access to health care.4 Reviewing research conducted between 1993 and 
2003, the report identified disparities in clinical care and resultant poor health outcomes 
for several common medical conditions. For example, according to NAM’s review of the 
literature, strong evidence supported racial and ethnic inequities in cardiovascular care. 
African American and Latinx patients were less likely to receive necessary cardiovascular 
therapeutic procedures like cardiac angiography, cardiac cauterization, and coronary artery 
bypass graft surgery. There was also strong evidence of disparities in cancer care, with 
Black patients less likely to receive timely screening and appropriate early diagnosis of 
cancer. Additionally, Black and Latinx patients were given analgesics for treatment for 
pain less often than white and Asian Americans. The NAM’s literature review also found 
evidence suggestive of other disparities in cerebrovascular care (e.g. stroke), HIV/AIDS 
treatment, diabetes care, asthma care, and mental health care.4 
 Almost two decades after the publication of Unequal Treatment, research suggests 
that while these gaps may be closing, racial and ethnic minorities still experience poorer 
clinical outcomes. For example, African American and Latinx patients continue to receive 
less effective treatment for cardiovascular conditions.9 A 2019 study by Becker et al. found 
that though overall mortality after coronary artery bypass graft (CABG) surgery declined 
among all races between 1998 and 2015, Black male patients still had a 35.1% higher risk 
of dying than white patients.10 In a study examining the impact of statin prescription on 




likely to be prescribed statins on admission and discharge from a cardiovascular care unit 
than whites and Asians and more likely to have worse clinical outcomes one year after 
initial admission.11 Even worse, the dissemination of findings that Black and Latinx 
patients have worse clinical outcomes after cardiovascular care may have had the 
unintended consequence of increasing inequities in cardiovascular care. A study by Werner 
et al. found that provider knowledge of the poorer health outcomes of African-American 
candidates for cardiovascular surgery may influence providers to reduce their risk and 
liability by refusing to take on “risky” patients – namely, Black and Latinx patients.12 
 Disparities in the provision of health care and health outcomes is influenced by a 
multitude of factors that may be extrinsic to the clinical process and the healthcare system. 
Several studies note that racial and ethnic gaps in outcomes are significantly reduced when 
confounding socio-economic factors such as education, income, language proficiency, type 
of insurance, as well as the greater likelihood of co-morbidities in URM populations taken 
into account.11 Often however, though such factors attenuate the link between race and 
ethnicity and unfavorable health outcomes, the gap still remains. This suggests that factors 
within the context of the clinical encounter and the health care system may play a key role 
in perpetuating health inequities. 
 Inequities in healthcare access and quality may be influenced by patient, provider, 
institutional, and/or systemic factors and characteristics.13  Patient-level factors such as 
comfort, mistrust, preferences, and perspectives about healthcare utilization influence 
selection of treatment and adherence to care.4 Provider-level factors such as cultural 




care.14,15 Lastly, institutional and systemic factors of the healthcare system can propagate 
or ameliorate health inequities by influencing patient and provider behavior.4 These three 
components may influence each other to the point of being reciprocally deterministic. For 
example, provider bias or stereotyping may encourage patient mistrust and non-adherence 
to treatment regimens.4 Patient non-adherence may trigger systemic consequences (e.g. a 
patient being removed from the practice or encountering other punitive policies 
implemented based on missed appointments). 
 While multiple components of the healthcare system interact to perpetuate health 
inequities, providers often stand as the gatekeeper to many institutional processes.4 As 
such, strategies to reduce disparities have attempted to modify the knowledge, attitudes, 
and beliefs of clinicians towards racial and ethnic minorities especially with the goal of 
reducing provider bias.16 
 One strategy to reduce provider bias and minimize the cultural translation inherent 
to the clinical interaction is to increase the cultural concordance between patients and 
providers.4 Cultural concordance is the matching of patients and providers from similar 
cultural backgrounds. For race and ethnicity, concordance may mean that patients are 
paired with providers of the same racial or ethnic background during their healthcare 
experiences.17-36 Racial and ethnic concordance between patient and providers has the 
potential to improve clinical care. 27,28,33 37 Several studies have examined whether patients 
benefit from receiving clinical care from providers of similar racial, ethnic and/or cultural 
backgrounds.17-36 In studies in which there is a positive impact, patients report greater 




utilization, greater adherence to treatment recommendations, greater adherence to 
appointments, and less feelings of disrespect or mistreatment.38-40 Studies that find positive 
associations for racial concordance also suggest that patients, when given a choice, elect to 
receive care from providers of a similar linguistic and cultural background.41  
 Saha et al. studied racial and ethnic concordant care by examining the 
Commonwealth Fund’s Minority Health Survey, a national survey of over 5,000 residents. 
In the study, Black patients were more likely to report satisfaction with care when receiving 
care from other Black providers than when receiving them from racially discordant 
providers. Black patients were also more likely to report that they received necessary 
preventative and appropriate care from racially concordant providers. King et al. found that 
black patients with HIV received better care from clinicians of the same racial and ethnic 
background.42 Utilizing a nationally representative sample, King et al. found that and HIV+ 
Black patients paired with Black providers received antiretroviral therapy earlier that HIV+ 
black patients paired with white providers. In another study examining the benefit of racial 
and ethnic concordance, Alegria et al. conducted a study of racially concordant and 
discordant provider-patient dyads for mental health care. Latinx providers and patients in 
racially concordant dyads engaged in more patient-centered communication, though the 
results were mixed.17 
 On the other hand, some studies did not find a relation between racial concordance 
and better health outcomes for racial and ethnic minorities or had mixed results. Phillips et 
al. found in a study of elderly patients that while racial concordance was a factor in a 




interpersonal caring from the physician.27 In a study examining patient perspectives of 
mistreatment by providers and staff, Latinx patients were more likely to perceive 
mistreatment from ethnically concordant providers.19  In a similar study, Stepanikova et al. 
found that patients of color were no more likely to report medical errors for physicians of 
different racial/ethnic backgrounds then they were when treated by physicians of their own 
race and ethnicity.33 In a study examining provider pain management and utilization of 
analgesics, Heins et al. found that while URM physicians were better able to reduce pain 
in patients of all races, racial concordance had no effect on this result.23 
 Overall, the literature suggests that racial and ethnic concordance between 
providers and patients can have multiple beneficial outcomes. Furthermore, the literature 
suggests that physicians from racial and ethnic groups underrepresented in the health 
professions are more likely to practice in communities that are medically underserved.43 
Consequently, the diversification of the medical profession is critical to addressing the 
health inequities faced by Black and Latinx populations. 
 However, there remain significant barriers to greater racial and ethnic diversity in 
the medical profession. The greatest barrier being the underrepresentation of racial and 
ethnic minorities in the health professions. This underrepresentation is particularly 
pronounced in the physician workforce. Only 13% of enrolled medical students were Black 
and/or Latinx during the 2018-2019 academic year compared to 51% of students who 
identified as white. 44,45 Furthermore, only 6.5% of graduates of medical school in 2020 
were Black and 5.9% were Latinx compared to 53% of white graduates.46 Lastly, only an 





Pipeline Programs: A Strategy To Increase Diversity in Medicine 
 Several strategies have been identified to diversify the physician workforce.48 Some 
strategies focus on organizational changes such as implementing more holistic medical 
school admissions processes, reducing financial barriers to medical school enrollment, and 
changing the culture of medical school to be more supportive of racial and ethnic minorities 
underrepresented in the health professions49 Other strategies work at the individual level to 
engage racial and ethnic minorities to become physicians. These strategies work to modify 
the knowledge, attitudes, and skills of potential applicants to interest them in the health 
professions as well as ensure they have the academic foundation to be successful. 
Individual-level strategies rely on the metaphor of a health careers “pipeline” that serves 
to funnel students along an educational and experiential corridor that ultimately leads to a 
career in medicine. In summary, physician pipeline programs are multi-faceted 
interventions designed to move minorities underrepresented in the health professions down 
the health careers pipeline with the goal of becoming physicians. Pipeline programs may 
include academic enrichment, mentorship, and exposure to clinical settings through 
internships and shadowing.49,50 
  Pipeline programs have existed in the United States for at least the last fifty years 
and have been implemented in diverse settings including schools of health professions, 
health-care institutions, and public education. However, despite the fact that pipeline 
programs have existed for several decades, there remain gaps in the literature as to their 




programs is particularly lacking and little is known about how pipeline programs are 
maintained and institutionalized over time.52-56 This question is of significance to health 
services research as unsustainable pipeline programs may not lead to the desired 
longitudinal outcome of diversified health professions.  
History, Activities, and Examples of Health Career Pipeline Programs 
 Over the last fifty years, there has been a concerted effort to increase the racial and 
ethnic diversity of the health care workforce, particularly the physician workforce. Prior to 
the early 1970s, educational institutions were predominantly responsible for training URM 
physicians. Historically and predominantly Black institutions played an almost exclusive 
role in training Black doctors with little involvement from federal and state 
government.57,58,59 The federal government took a greater role in ensuring that 
underrepresented populations were actively recruited to health professions with the 
establishment of the Area Health Education Centers (AHECs) in 1972, the Special Health 
Careers Opportunity Grant Program  in 1973 and its successor, the Health Careers 
Opportunity Program in 1978. 58,60 Private institutions also established health career 
pipeline programs around the same time, such as the Minority Medical Education Program 
(MMEP) established by the Robert Wood Johnson Foundation in 1989.  MMEP has 
evolved over the years and is called the Summer Health Professions Enrichment Program 
(SHPEP) as of 2021.61 
The Area Health Education Program (AHEC)  
 The mission of the AHEC program is to “enhance access to quality health care, 




healthcare professionals via strategic partnerships with academic programs, communities, 
and professional organizations.”62 AHECs arose as a strategy to increase the provision of 
health services to marginalized and disadvantaged populations, including historically 
underserved racial and ethnic groups. AHECs were federal block grants awarded to states 
and often matched by state level funding with the goal of establishing regional centers in 
medically underserved areas (MUAs) that could be responsive to the needs of their host 
communities. States awarded an AHEC grant established a statewide program office 
responsible for coordinating and supporting the efforts of independent, regional AHEC 
programs in the state. Regional centers were often located in schools of medicine, health 
institutions, and non-profit organizations. Eleven states established over 26 centers during 
the first funding period.60,63 In 2020, there were 46 statewide AHEC programs with 261 
centers nationwide.62 AHECs implement a range of programs to increase medical services 
from sponsoring cultural competency trainings to hosting residencies and medical rotations 
in underserved communities. Many AHECs established pipeline programs targeted 
towards various stages of the health careers pipeline from hosting health careers 
exploration opportunities for high school students to promoting college preparation for 
health careers and providing cultural competency training for medical residents.  
The Health Career Opportunity Program (HCOP) 
 While AHECs had a broad mandate to increase quality health care, the HCOP 
initiative was specifically focused on increasing the number and proportion of physicians 
from underserved communities. The HCOP program began around the same period as the 




proportion of individuals from economically or educationally disadvantaged backgrounds 
who pursue careers in health.58 Over the course of the program’s history, HCOP has 
experienced reductions in the amount of funding available, lapses in funding, and has been 
selected for elimination in multiple presidential and congressional budgets.64 Both the 
AHEC and HCOP programs are administered by the Health Resources and Service 
Administration in the Bureau of Health Workforce. 
The Summer Health Professions Enrichment Program (SHPEP)  
 Private institutions have also invested in health career diversification efforts, 
including non-profit foundations that design and implement health career pipeline 
programs. For example, The Robert Wood Johnson Foundation (RWJF) has provided 
funding for health careers programs for over three decades. RWJF’s Minority Medical 
Education Program (MMEP) was established in 1989 with the goal to “increase the 
acceptance rates of medical school applicants from racial and ethnic minority groups who 
were underrepresented in medicine—African Americans, Mexican Americans, mainland 
Puerto Ricans, and American Indians and Alaska Natives.”61 This program initially 
partnered with six medical schools to provide academic enrichment and medical school 
preparation for students. Over the years, the program evolved to include other health 
professions such as dentistry, public health, and other allied health professions. Currently, 
the program is called the Summer Health Professions Education Program and partners with 
twelve schools that incorporate the rage of health professions described above, with a 





Pipeline Program Activities 
 Four programmatic activities are common to AHEC, HCOP, and SHPEP 
programs:62,65,66 These activities are described below and summarized in Table 1.1 with 
example activities provided.  
1. Academic Support. Poor academic preparation and performance is a key 
barrier to medical education. Consequently, many pipeline programs provide 
academic support and tutoring in the basic sciences and STEM fields. This 
can be through formal classwork, one-on-one tutoring, or other academic 
enrichment. Some programs also provide support in preparing for and taking 
standardized tests including the SAT for college admission and Medical 
College Admission Test (MCAT) for medical school admission. 
2. Health Careers Exploration. For students earlier in the health careers pipeline, 
many programs offer exposure to the career of medicine.  A barrier for racial 
and ethnic minorities underrepresented in health professions in pursuing 
health careers is that they may not be exposed to the field of medicine or view 
medicine as a viable career path.49 Pipeline programs seek to address this by 
offering students opportunities to experience the clinical environment. This 
can take the form of tours of hospitals or schools of medicine, participation in 
grand rounds or panel discussions, and facilitated conversations with 
physicians about the field of medicine. 
3. Formal and Informal Mentorship. One key activity of pipeline programs is 




mentorships. These mentorships often provided program participants with 
critical support and increased social capital. Mentors are often able to connect 
program participants to resources to support their success. Many programs 
aim to match participants with mentors who share their cultural identity and 
lived experience. 
4. Clinical Internships and Externships.  Many pipeline programs provide 
participants with hands-on health careers experience through clinical 
internships, externships, and shadowing. Participants are able to observe the 
work of providers and in some cases are able to provide care themselves. The 
purpose of these experiences is to increase participants’ self-efficacy and 
belief that they can become a physician. 
TABLE 1.1  Common Activities of Pipeline Programs 
Program Activities Barriers Addressed Examples 
Academic Support Academic preparation 
to pursue careers in 
science 
Provide coursework to prepare program 
participants to take the Medical College 
Admission Test (MCAT)  
Health Careers 
Exploration 
Lack of exposure to 
careers in healthcare 
Organize seminars for program 




Lack of relationships 
with practicing health 
professionals 
Arrange regular one on one meetings 
with program participants and a 
culturally-concordant, practicing 
physician   
Clinical Internships 
and Externships 
Lack of exposure to 
clinical practice 
Arrange for program participants to 
shadow a physician and observe them 





 Outcomes of Pipeline Programs. Pipeline programs engage in a wide variety of 
activities; however, the evidence of their effectiveness is mixed and scarce. While most 
pipeline programs ultimately seek to increase the proportion of participants who 
successfully become health professionals, such outcomes can be difficult to evaluate for 
multiple reasons. Pipeline programs may lack the organizational capacity to undertake 
rigorous program evaluation or may de-prioritize evaluation for other programmatic needs.  
Furthermore, it may be difficult for programs that focus on the earlier stages of the health 
careers pipeline to conduct the longitudinal evaluation needed to demonstrate program 
outcomes. For example, programs that are designed to prepare middle-school aged youth 
to pursue a career in medicine often will not be able to gauge the outcome of the 
intervention for a decade at minimum.  
 A review of the extant literature over the last two decades yielded no peer-reviewed 
systematic reviews on the outcomes of pipeline programs.67 Two systematic reviews were 
found in total. Few studies have examined longitudinal outcomes (>5 years) of pipeline 
programs.68,69 No studies have examined program sustainability as an outcome of pipeline 
programming.  
 Several studies explore the impact of regional HCOPs. 68,70 Keith and Hollar 
conducted a retrospective study to evaluate the outcomes of the University of North 
Carolina Medical Education Development (MED) program designed to increase the 
proportion of racial and ethnic minorities that successfully matriculated medical school.68 
The MED program was a nine-week, pre-medical academic enrichment program for 




spanned 25 years from 1974 to 2001. Keith and Hollar found that of the 935 students who 
participated in the program over that time, 887 (94.9%) successfully matriculated and 801 
(85.7%) successfully earned the MD degree.68 
 Shields evaluated El Paso Community College’s (EPCC) HCOP in 1991. 70 EPCC’s 
HCOP Program implemented a five-week summer enrichment program for high school 
aged students interested in health careers. Activities of the program included academic 
coursework, counselling, and clinical visits. The summer program was supplemented by 
an academic year program that included tutoring.  Between 1990 and 1992, 71 students 
completed the summer program, 21 students enrolled in health programs at the college, and 
eight students transferred to four-year institutions,70 Shields provided little information 
about the type of health programs students enrolled in.70 
 Lewis conducted a more robust analysis of San Diego State University’s 
implementation of HCOP in 1996. San Diego’s HCOP implementation was focused on 
college students and included activities that incorporated academic support, mentorship, 
teamwork, and reflection. Lewis’ study spanned the period from 1989 to 1995 and found 
that HCOP increased the number of URM undergraduate students electing to pursue a pre-
health course of study from 70 to 360. HCOP students also had higher academic 
performance than other San Diego State students and had higher GPAs than URM students 
not in HCOP. Lastly, the number of URM students accepted by health professions schools 
increased from six to 23 from 1990 to 1995.69  
 Many studies are similar to Lewis’ in investigating intermediate outcomes 




outcomes. For example, Fogleman and Saeger conducted a study exploring the outcomes 
of an eight-week summer health careers pipeline program hosted at the University of 
Tennessee Center for the Health Sciences between 1982 and 1984. The authors studied the 
psychosocial outcomes of program participants using a theoretical framework developed 
by Sedlack et al. The framework evaluated five domains: positive self-concept, realistic 
self-appraisal, understanding and dealing with racism, long-range goals, and availability of 
a strong support person.71 
 Overall, despite limited research on the longitudinal effectiveness of pipeline 
programs, the literature suggests that pipeline programs have positive effects on 
intermediary factors that influence the likelihood that a person will pursue a career in 
medicine. This suggests that pipeline programs can be effective interventions. Pipeline 
programs have continued to evolve with some arguing that they should be better described 
as “pathway” programs to account for the varied, non-linear ways students can enter 
careers in the health professions. However, despite the continual evolution of the purpose 
and processes of pipeline – or pathway – programs, little research exists as to how these 
interventions can be sustained over time. To that end, there is a need to better understand 
the factors that support the sustainability of physician pipeline programs.  
Conceptual Framework 
 The literature reviewed above provides evidence suggestive of the effectiveness of 
pipeline programs as an intervention to increase physician diversity, but little evidence of 
how such programs are sustained over time. To guide this dissertation in exploring the 




to incorporate the multiple environmental and organizational factors that lead to program 
sustainability while still accounting for the individual behaviors and practices that support 
sustainability efforts. To that end, the conceptual framework for this dissertation utilizes 
constructs from the Practical, Robust, Implementation, and Sustainability Model (PRISM) 
and the Theory of Planned Behavior (TPB). 
 PRISM provides a robust framework that incorporates multiple environmental, 
organizational, and participant factors that influence program sustainability. TPB provides 
insight into intrapersonal factors such as the attitudes, norms, and beliefs of key 
stakeholders that influence sustainability planning.  
 The Practical, Robust, Implementation, and Sustainability Model (PRISM). PRISM 
was developed in 2006 by Feldstein and Glasgow as a “comprehensive model for 
translating research into practice”.72 Since its inception it has been used to understand and 
evaluate how interventions are developed, implemented, and maintained over time.72 
PRISM has been utilized in multiple disciplines from health care to education, though it is 
still a fairly underused theoretical framework compared to other implementation models.73 
PRISM is represented in Figure 1.1. 
 PRISM is an ecological implementation science framework that describes how 
individual, intervention-level, organizational, and community-level factors influence 
intervention development, implementation, and sustainability.72 PRISM posits that the 
characteristics and perspectives of key actors in an organization are critical to the 
successful implementation and sustainability of an intervention. These key actors include 




perspectives and characteristics as equally important to the success of a intervention. 
PRISM examines the impact of four primary domains on intervention adoption, 
implementation, and maintenance: organizational and patient perspectives; organizational 
and patient characteristics; the implementation and sustainability infrastructure; and the 
external environment. These four domains interact to influence program implementation. 
First, PRISM explores how the program or intervention is shaped by organizational 
perspectives as well as the perspective of patients of the intervention. On the organizational 
level, PRISM examines the perspectives of frontline staff, program managers, and 
organizational leaders. These perspectives include factors such as readiness to implement 
the intervention, their perception of the burden of implementing the intervention, and their 
ability to receive feedback on the results of the intervention. On the patient side, patient 
perspectives on the intervention also influences program implementation. 
 In addition to organizational perspectives, PRISM explores how characteristics of 
organizational stakeholders and characteristics of the patient population influence program 
development, implementation, and sustainability. Characteristics of organizational actors 
include staffing and incentives, clinical leadership, and data and decision support. On the 
patient side, PRISM identifies characteristics such as patient demographics, disease 
burden, and patient knowledge and beliefs.  
 PRISM also describes how factors extrinsic to the intervention influence 
intervention adoption, implementation, and sustainability. The external environment 
contextualizes all other domains and can provide barriers or facilitators to the intervention.  




reimbursement, and funder satisfaction.  
 




 Lastly, and most salient to this research, PRISM posits that successful programs are 
undergirded by an infrastructure that supports program implementation and sustainability. 
PPRACTICAL, ROBUST, IMPLEMENTATION, AND SUSTAINABILITY MODEL
Other quality-enhancement efforts within the organization
included heightened training of providers (through in-
person education, decision support tools in the EMR,
and evidence-based practice guidelines) highlighting CRC
screening importance and methods. The organization
also implemented staff financial incentives for meeting
organizational target goals in CRC screening rates.
Conceptual framework for evaluating local practices in a
larger context
The guiding framework for our study was the practical
robust implementation and sustainability model (PRISM
[22], presented in Figure 1). PRISM advocates for docu-
menting and defining key factors or “leverage points” at
multiple levels of internal and external stakeholder
influence. The model considers how the external environ-
ment, intervention design, implementation infrastructure,
and adopting organization (with particular emphasis on the
health care teams and providers) and its patients influence
program implementation and success. PRISM expands
upon the RE-AIM framework [23,24], derived from work in
the diffusion of innovations [25-27], and is supported by so-
cial ecology and the PRECEDE/PROCEED model [23,28].
The adaptation of PRISM for this study is illustrated in
Figure 2.
Study participants and recruitment
We gathered qualitative data from 55 participants from
different levels of the organization: 8 health plan leaders,
4 program managers, 23 endoscopy specialists (15 gas-
troenterologists, 8 general surgeons), and 20 primary
care providers (PCPs).
We identified health plan leaders and managers based
on their role in the organization as a resource and pro-
gram decision-maker, and/or their role in designing and
implementing the CRC screening program. We invited
all health plan leaders through an organizational e-mail
to participate in a 45-min face-to-face interview, and
provided lunch for participants. All of them agreed to
participate. We interviewed four of them prior to the
intervention and four of them after the intervention, to
obtain perspectives over time on the anticipated and re-
alized successes and challenges of the implementation.
We also invited four managers designing and imple-
menting the centralized CRC screening program (n = 4)
to a 90-min focus group, occurring after the interven-
tion; all of them participated.
We identified gastroenterologists and general surgeons
because they conduct CRC screening endoscopy (colonos-
copy and flexible sigmoidoscopy) within the organization.
We obtained permission to conduct a 30-min focus group
with the gastroenterologists during a regional staff meeting;
Figure 1 The practical robust implementation and sustainability model (PRISM). The PRISM model for integrating research findings
into practice considers how the program or intervention design, the external environment, the implementation and sustainability
infrastructure, and the recipients (especially at the level of health care providers and their support staff) influence program adoption,
implementation, and maintenance.




This infrastructure is comprised of key elements representing the processes, practices, and 
structures that support program implementation and maintenance. Many of these elements 
are derived from the field of quality improvement and include factors such as a dedicated 
team devoted towards implementation and sustainability, measurement and reporting of 
performance data, and a sustainability plan. All elements of PRISM are presented in Table 
1.2. 
 However, while PRISM is a robust framework to describe how stakeholder, 
organizational and environmental factors inform program implementation, it has notable 
gaps in identifying how stakeholder perspectives may promote or hinder intervention 
adoption, implementation, and sustainability. As shown in Table 1.2, PRISM 
conceptualizes the stakeholder perspectives as dependent on constructs from Diffusion of 
Innovations theory  (e.g., readiness, burden, and trialability).74 While these factors are 
relevant to organizational change and innovation adoption, they do not take into account 
the full range of individual knowledge, attitudes, and beliefs that may influence decisions 
to implement and sustain an intervention. To that end, this dissertation utilizes the Theory  
of Planned Behavior to address this gap and more precisely describe these determinants of 
sustainability. 
 In health services research, the TPB has been used to explore provider’s perceptions 
of antibiotic resistance, patients likeliness to adhere to care and to engage in health-
promoting behaviors, and hospital administrators likelihood to accept organizational 
change among other uses.75-78 The strength of the TPB as a theoretical framework, 




influence individual behavior. 
 
 
TABLE 1.2 Elements Within the Practical, Robust Implementation and Sustainability 




managers, and staff) 
  
■ Readiness 
■ Strength of the evidence base 
■ Addresses barriers of frontline staff 
■ Coordination across departments and specialties  
■ Burden (complexity and cost) 
■ Usability and adaptability 
■ Trialability and reversibility 




managers, and staff)  
■ Organizational health and culture 
■ Management support and communication  
■ Shared goals and cooperation 
■ Clinical leadership 
■ Systems and training 
■ Data and decision support 
■ Staffing and incentives 
■ Expectation of sustainability  
Patient perspective ■ Patient centeredness 
■ Provides patient choices 
■ Addresses patient barriers 
■ Seamlessness of transition between program elements  
■ Service and access 
■ Burden (complexity and cost) 
■ Feedback of results  
Patient characteristics ■ Demographics 
■ Disease burden 
■ Competing demands  
■ Knowledge and beliefs  
External 
Environment  
■ Payor satisfaction 
■ Competition 
■ Regulatory environment  
■ Reimbursement 




■ Performance data 
■ Dedicated team 
■ Adopter training and support 
■ Relationship and communication with adopters (bridge researchers)  
■ Adaptable protocols and procedures 
■ Facilitation of sharing of best practices 




The TPB identifies four primary constructs that contribute to behaviors: behavioral 
intention, attitudes, subjective norms, and perceived behavioral control. Behavioral 
intention is a key construct that directly influences behavior. Behavioral intention can be 
conceptualized as the motivation or drive to undertake a particular behavior. Intention is 
influenced by an individual’s’ beliefs about the positive and negative outcomes of the 
behavior (attitudes), their perception of whether others view the behavior favorably 
(subjective norms), and their perception of their ability to perform the behavior (perceived 
behavioral control). The TPB’s focus on individual behavior and the determinants that 
predict behavior provide a unique lens to understand program sustainability not just as 
dependent on environmental and organizational factors but also on the behaviors of key 
actors. This is discussed in more detail in the section below. 
 
Combined Conceptual Framework. The conceptual framework for this dissertation 
is shown in Figure 1.3. This framework is grounded in PRISM and TPB and incorporates 
and adapts constructs from both theories to address key research questions. PRISM serves 




as the backbone for the conceptual model. In PRISM’s framework. pipeline programs are 
identified as the target intervention to be sustained.  
 Furthermore, PRISM’s reference to direct line staff, managers, and senior leaders 
are mapped to critical personnel in the implementation and development of pipeline 
programs. In this context, direct line staff includes anyone responsible for directly 
delivering programmatic content to program participants such as teachers, mentors, and  
preceptors. Managers are program directors who are responsible for the implementation of 
program. Lastly, senior leaders have institutional authority in the organizations that host 
pipeline programs and can include principal investigators, department heads, or deans (e.g., 
Other quality-enhancement efforts within the organization
included heightened training of providers (through in-
person education, decision support tools in the EMR,
and evidence-based practice guidelines) highlighting CRC
screening importance and methods. The organization
also implemented staff financial incentives for meeting
organizational target goals in CRC screening rates.
Conceptual framework for evaluating local practices in a
larger context
The guiding framework for our study was the practical
robust implementation and sustainability model (PRISM
[22], presented in Figure 1). PRISM advocates for docu-
menting and defining key factors or “leverage points” at
multiple levels of internal and external stakeholder
influence. The model considers how the external environ-
ment, intervention design, implementation infrastructure,
and adopting organization (with particular emphasis on the
health care teams and providers) and its patients influence
program implementation and success. PRISM expands
upon the RE-AIM framework [23,24], derived from work in
the diffusion of innovations [25-27], and is supported by so-
cial ecology and the PRECEDE/PROCEED model [23,28].
The adaptation of PRISM for this study is illustrated in
Figure 2.
Study participants and recruitment
We gathered qualitative data from 55 participants from
different levels of the organization: 8 health plan leaders,
4 program managers, 23 endoscopy specialists (15 gas-
troenterologists, 8 general surgeons), and 20 primary
care providers (PCPs).
We identified health plan leaders and managers based
on their role in the organization as a resource and pro-
gram decision-maker, and/or their role in designing and
implementing the CRC screening program. We invited
all health plan leaders through an organizational e-mail
to participate in a 45-min face-to-face interview, and
provided lunch for participants. All of them agreed to
participate. We interviewed four of them prior to the
intervention and four of them after the intervention, to
obtain perspectives over time on the anticipated and re-
alized successes and challenges of the implementation.
We also invited four managers designing and imple-
menting the centralized CRC screening program (n = 4)
to a 90-min focus group, occurring after the interven-
tion; all of them participated.
We identified gastroenterologists and general surgeons
because they conduct CRC screening endoscopy (colonos-
copy and flexible sigmoidoscopy) within the organization.
We obtained permission to conduct a 30-min focus group
with the gastroenterologists during a regional staff meeting;
Figure 1 The practical robust implementation and sustainability model (PRISM). The PRISM model for integrating research findings
into practice considers how the program or intervention design, the external environment, the implementation and sustainability
infrastructure, and the recipients (especially at the level of health care providers and their support staff) influence program adoption,
implementation, and maintenance.
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deans of diversity at a school of medicine). Finally, PRISM identifies patients as the 
primary recipients of interventions. This conceptual framework identifies participants and 
alumni of pipeline programs as patients in the classical PRISM model.  
 All domains of PRISM are incorporated into this conceptual framework, including 
organizational and participant perspectives, organizational and participant characteristics, 
the implementation and sustainability infrastructure, and the external environment. As 
shown in Table 1.2, each of these domains include multiple elements. However, PRISM 
posits that the relevance of each element is dependent on the stage of the program lifecycle 
whether program development, implementation, or maintenance. This conceptual model 
uses the elements of most relevance to program maintenance & sustainability. These 
elements have been selected based on guidance from PRISM, literature, and the experience 
of the author. 
 The TPB is used to enhance PRISM’s framework by providing constructs to 
understand the individual attitudes of organizational stakeholders. Constructs from TPB 
provide a more nuanced way to describe the perspectives of organizational stakeholders 
than that provided by PRISM, especially in regard to engaging in strategies to enhance 
organizational sustainability. Constructs incorporated from the TPB into the conceptual 






TABLE 1.3 Constructs of the Theory of Planned Behavior Incorporated into Conceptual 
Framework 
Construct Description Examples  
Behavior Engaging in strategies to support 
the sustainability of pipeline 
programs 
■ Creating a Formal Sustainability Plan 
■ Pursuing Ad Hoc Strategies to Ensure 
Organizational Sustainability  
Attitudes Behavioral beliefs on the 
desirability of planning for 
sustainability and the positive or 
negative consequences of 
planning for sustainability 
■ Knowledge of Sustainability 
■ Beliefs about Sustainability 
■ Belief in ability to plan for Sustainability 
Subjective Norms Beliefs about how significant 
referent groups regard 
sustainability and sustainability 
planning 
■ Belief that other pipeline program 
managers think about and plan for program 
sustainability 
■ Belief that supervisor or senior leaderships 
expects individual to plan for sustainability 
■ Belief that participants expect/value the 
sustainability of the program 
Perceived 
Behavioral Control 
Beliefs about the capacity or 
ability to plan for programmatic 
sustainability 
■ Belief in ability to create a sustainability 
plan or engage in sustainability strategies 
given other work duties and responsibilities 
 
The focus for the TPB is the behavior of engaging in strategies to support 
programmatic sustainability, with the ultimate expression of this behavior the formal 
development of a sustainability plan as identified in the implementation and sustainability 
infrastructure domain of PRISM. This behavior is influenced by participant attitudes 
towards sustainability including their conceptualization of sustainability and their 
perception of the positive and negative consequences of planning for sustainability. 
Sustainability planning is also influenced by organizational stakeholders’ perception of 
how others view the importance of sustainability planning, including supervisors, peers, 
and program participants (subjective norms). Lastly, this behavior is influenced by the 
capacity and control organizational stakeholders perceive they have to engage in 





A description of elements adapted from both PRISM and TPB are presented in 
Table 1.4. This conceptual model provides a framework to explore how participant factors, 
organizational factors, the sustainability infrastructure, and the external environment all 
contribute to program sustainability. Each of these domains guides the research questions 
TABLE 1.4 Domains and Elements of PRISM and TPB Incorporated into Conceptual 
Framework 
Domain Elements of PRISM Elements of TPB 
Organizational Perspective The 
perspectives of organizational 
stakeholders (direct staff, 
managers, and organizational 
leaders) of the intervention that 
support program sustainability 
■ Readiness 
■ Strength of the evidence base 
■ Addresses barriers of frontline staff 
■ Coordination across departments 
and specialties  
■ Burden (complexity and cost) 
■ Usability and adaptability 
■ Trialability and reversibility 
■ Ability to observe results  
■ Attitudes about 
sustainability  
■ Subjective Norms about 
sustainability  





The perspectives of participants 
and alumni that the program 
addresses in order to ensure 
participant engagement and 
program sustainability 
■ Provides participant options 
■ Addresses participant barriers 
■ Reduces burden of participation 
(cost) 
■ Provides feedback of results  
 
External Environment Factors 
extrinsic to the program that 
influence program sustainability 
and maintenance 
■ Funder satisfaction 
■ Regulatory environment  




Organizational factors that 
support the maintenance of 
program despite obstacles and 
setbacks 
■ Performance data 
■ Dedicated team 
■ Adopter training and support 
■ Adaptable protocols and procedures 
■ Facilitation of sharing of best 
practices 
■ Plan for sustainability 
■ Creating a formal 
sustainability plan 
■ Pursuing ad hoc 




Characteristics of organizational 
stakeholders (direct staff, 
managers, and organizational 
leaders) that support program 
development, implementation, 
and sustainability 
■ Management support and 
communication  
■ Shared goals and cooperation 
■ Expectation of sustainability  
■ Staffing and incentives 
 
Participant level Characteristics 
of program recipients 
■ Demographics 
■ Competing demands  






of this dissertation. 
Research Questions 
 The purpose of this dissertation is to identify and explore factors that influence the 
programmatic sustainability of physician pipeline programs designed to increase the 
proportion of students from underrepresented racial and ethnic populations. This research 
explores how characteristics related to the sustainability of pipeline programs are reported 
in the literature, how organizational leaders responsible for implementing pipeline 
programs conceptualize and plan for sustainability, and how individual, organizational, and 
environmental factors contribute to the sustainability of pipeline programs. This 
dissertation consists of three studies designed to explore this topic. These studies are 
presented in chapters 2 through 4 with summary thoughts and recommendations presented 
in chapter 5. A brief description of the studies and their relevant research questions are 
provided below.  
 Chapter Two presents a systematic scoping review of the literature examining 
undergraduate physician pipeline programs. The research question for this study is: “How 
are characteristics related to the sustainability of pipeline program reported in the 
literature?” The study uses elements from the implementation and sustainability 
infrastructure domain of the conceptual framework to explore how these elements are 
reported in the literature.   
 Chapter Three describes the results of qualitative interview study with program 
directors of AHEC, HCOP, and SHPEP pipeline programs. The research question for this 




sustainability?”. In keeping with the conceptual framework, this study explores 
stakeholder perceptions of the challenges and facilitators to sustainability, perceptions of 
how their peers and colleagues view sustainability, and their perceived capacity to engage 
in strategies to ensure programmatic sustainability. This study also explores stakeholder 
perceptions of the implementation and sustainability infrastructure of their organizations 
and how elements of the external regulatory and policy environment might affect program 
sustainability.  
 Lastly, Chapter Four presents a single case study of a pipeline program that has 
sustained programming over time despite multiple organizational threats. The research 
question for this chapter is: “How do individual, organizational, and environmental factors 
contribute to support the sustainability of a physician pipeline program?” Interviews and 
document review are employed to capture the perspective of organizational stakeholders 
including frontline staff, program directors, and senior leaders. The case study also 
explores program participant and alumni perspectives on program sustainability. 
 In the last chapter, findings from all chapters are discussed and integrated, guided 
by PRISM and TPB. The final chapter also presents recommendations for next steps for 










 This chapter presents the results of a systemic scoping review designed to describe 
how sustainability and factors related to the sustainability of undergraduate physician 
pipeline programs are reported in the literature.79-81 This review includes English language 
articles published between 1978 and 2020 on undergraduate pipeline programs designed to 
train racial and ethnic populations underrepresented in the field of medicine to become 
physicians in the United States. Three electronic databases were searched, ERIC, PubMed, 
and Web of Science and 24 out of 1,070 articles were selected for the review. Overall, no 
articles reported on sustainability as an outcome. However, some studies reported on 
multiple elements of the sustainability infrastructure with the most reported element being 
measurement of performance data and the least reported being training and supporting 
program staff. This review suggests the need for more research and reporting on factors 
around pipeline program sustainability. 
Background 
 Racial and ethnic minorities are underrepresented in the health professions 
contributing to inequities in clinical care.4 Black and Latinx physicians are particularly 
underrepresented in the health professions.82 For example, only an estimated 5.6% of 
practicing physicians were Black in 2017 compared to 64.8% of physicians that identified 




medicine are physician pipeline programs.58,83 
 Physician pipeline programs are structured interventions consisting of educational 
and experiential activities designed to engage and prepare underrepresented populations 
for careers as physicians.58 Pipeline programs incorporate a multitude of activities 
including academic enrichment, test preparation, clinical internships, and mentorship. 
Pipeline programs have historically been funded by private and public entities and have 
been established in a multitude of community settings including hospitals, non-profit 
organizations, secondary schools, and universities.84,85 Though physician pipeline programs 
have been in existence for over forty years, there has been relatively little research around 
best practices in developing, implementing, and sustaining these interventions over 
time.86,87 
 Sustainability has been identified as a key programmatic consideration of public 
health interventions.88 Though the concept of sustainability can have multiple meanings, 
one common conceptualization is the maintenance of program activities over time 
especially after the period of initial implementation.88,89 Little is known about the 
sustainability of pipeline programs, especially after they experience organizational 
disruptions including transitions of leadership or lapses in funding. Physician pipeline 
programs have faced challenges to sustainability due to shifting funding and policy 
priorities over the last forty years.90 Despite these challenges, some programs are able to 
continue to provide services. Understanding better the factors the support pipeline program 
sustainability is an important and timely research question as some sources of funding for 




to leave potential students underserved while the cultural distance between the US 
population and the medical community continues to grow.44,45,90 
 Multiple factors can facilitate or hinder the sustainability of pipeline programs. One 
model that provides a framework for understanding these factors is the Practical, Robust, 
Implementation, and Sustainability Model (PRISM).72  Based on the RE-AIM framework, 
the PRECEDE/PROCEED model and quality improvement (QI) literature, PRISM posits 
program sustainability is facilitated by multiple organizational, individual, and 
environmental factors.72,91-93 Programs increase their likelihood of sustainability when they 
have the right staff, resources, systems, and procedures in place to support program 
maintenance. In PRISM, sustainability requires an infrastructure of elements that support 
and maintain program functions. This infrastructure is comprised of six primary elements: 
tracking performance data, a dedicated team, staff training and support, adaptive protocols, 
sharing of best practices, and planning for sustainability. These elements are described in 
detail later in this manuscript and the conceptual framework is shown in Figure 2.1. 
 While several studies have sought to report the outcomes of pipeline programs, few 
studies have systemically explored how pipeline programs are — or are not — designed 
for sustainability through their programmatic infrastructure. 86,94 To that end, a systemic 
scoping review was employed to describe how the sustainability of physician pipeline 
programs is reported in the literature. The research question this chapter explores is: “How 
are characteristics related to the sustainability of undergraduate physician pipeline 
programs reported in the literature?” The results of this review will be used to identify 








This systematic scoping review was conducted according to the Joanna Briggs 
Institute’s (JBI) methodology for scoping reviews utilizing the Preferred Reporting Items 
for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-
SCR) reporting guidelines.95,96 Systematic scoping reviews are useful in describing a novel 
body of evidence, identifying research gaps and creating a foundation for future research. 
As little systematic research on pipeline program sustainability has been conducted to date, 
this is an appropriate methodology for this study. The PRISMA-SCR checklist was used 
Other quality-enhancement efforts within the organization
included heightened training of providers (through in-
person education, decision support tools in the EMR,
and evidence-based practice guidelines) highlighting CRC
screening importance and methods. The organization
also implemented staff financial incentives for meeting
organizational target goals in CRC screening rates.
Conceptual framework for evaluating local practices in a
larger context
The guiding framework for our study was the practical
robust implementation and sustainability model (PRISM
[22], presented in Figure 1). PRISM advocates for docu-
menting and defining key factors or “leverage points” at
multiple levels of internal and external stakeholder
influence. The model considers how the external environ-
ment, intervention design, implementation infrastructure,
and adopting organization (with particular emphasis on the
health care teams and providers) and its patients influence
program implementation and success. PRISM expands
upon the RE-AIM framework [23,24], derived from work in
the diffusion of innovations [25-27], and is supported by so-
cial ecology and the PRECEDE/PROCEED model [23,28].
The adaptation of PRISM for this study is illustrated in
Figure 2.
Study participants and recruitment
We gathered qualitative data from 55 participants from
different levels of the organization: 8 health plan leaders,
4 program managers, 23 endoscopy specialists (15 gas-
troenterologists, 8 general surgeons), and 20 primary
care providers (PCPs).
We identified health plan leaders and managers based
on their role in the organization as a resource and pro-
gram decision-maker, and/or their role in designing and
implementing the CRC screening program. We invited
all health plan leaders through an organizational e-mail
to participate in a 45-min face-to-face interview, and
provided lunch for participants. All of them agreed to
participate. We interviewed four of them prior to the
intervention and four of them after the intervention, to
obtain perspectives over time on the anticipated and re-
alized successes and challenges of the implementation.
We also invited four managers designing and imple-
menting the centralized CRC screening program (n = 4)
to a 90-min focus group, occurring after the interven-
tion; all of them participated.
We identified gastroenterologists and general surgeons
because they conduct CRC screening endoscopy (colonos-
copy and flexible sigmoidoscopy) within the organization.
We obtained permission to conduct a 30-min focus group
with the gastroenterologists during a regional staff meeting;
Figure 1 The practical robust implementation and sustainability model (PRISM). The PRISM model for integrating research findings
into practice considers how the program or intervention design, the external environment, the implementation and sustainability
infrastructure, and the recipients (especially at the level of health care providers and their support staff) influence program adoption,
implementation, and maintenance.
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to guide this study and all items were included except for the critical appraisal of individual 
sources of evidence. 
 An electronic search of the literature was conducted to identify pertinent articles 
related to physician pipeline programs. The author searched three electronic databases: 
ERIC, PubMed, and Web of Science. Articles were screened for inclusion in the review 
using the inclusion criteria described below. Additional relevant articles were identified by 
reviewing the references of included articles. After all relevant articles were identified, data 
elements were extracted and synthesized based on categories using PRISM.  
Search Strategy.  
 Development of the database search strategy began in January of 2019. The author 
designed a preliminary search in the electronic database PubMed in partnership with a 
health research librarian. The initial search used key MeSH terms including “minority 
groups”, “career choice”, “education, medical” and text terms including “pipeline”.  The 
author reviewed the initial results with the librarian and refined the search to include 
additional relevant terms. The search was then adapted for ERIC and Web of Science. The 
search strategy was finalized in January 2020 and is displayed in Table 2-1.  
Inclusion criteria.    
 Studies were selected for review if they: 1) described a pipeline program 
implemented in the United States designed to prepare undergraduate students from under-
represented races and ethnicities for careers in medicine, 2) were published in a peer- 
reviewed journal between January 1978 and January 2020, and 3) written in English.  





TABLE 2.1 Search Strategy 
Source Search Terms Results 
PubMed 
 
 (((((((underrepresented[Text Word] OR "under represented"[Text Word])) 
OR (minorit*[Text Word] OR divers*[Text Word] OR "low income"[Text 
Word])) OR (black[Text Word] OR latin*[Text Word] OR Latinx[Text 
Word] OR native[Text Word] OR indigenous[Text Word])) OR 
disadvantaged[Text Word]))) AND ((((“health careers opportunity 
program”[Text Word]) OR “Minority Medical Education Program”[Text 
Word]) OR "area health education center"[Text Word]) OR ("summer 





(underrepresented OR "under represented" OR minorit* OR divers* OR 
"low income" OR black OR latin* OR Latinx OR native OR indigenous 
OR disadvantaged) AND (“health careers opportunity program” OR 
“Minority Medical Education Program” OR "area health education center" 





TS=(underrepresented OR "under represented" OR minorit* OR divers* 
OR "low income" OR black OR latin*] OR Latinx OR native OR 
indigenous OR disadvantaged) AND TS=(“health careers opportunity 
program” OR “Minority Medical Education Program” OR "area health 
education center" OR "summer medical and dental education program" OR 
pipeline program) 
• Refined by:  RESEARCH DOMAINS: ( SOCIAL SCIENCES 
OR ARTS HUMANITIES ) AND  DOCUMENT TYPES: ( 
ARTICLE ) AND  COUNTRIES/REGIONS: ( USA 
) Databases= WOS, BCI, BIOSIS, CSCD, CCC, DRCI, DIIDW, 
FSTA, KJD, MEDLINE, RSCI, SCIELO, ZOOREC 




Additional Articles Identified by searching references of articles obtained 
by database searches 
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clinical practice, this review focused on undergraduate pipeline programs. Some authors 
have argued that pipeline programs are most effective later in the “pipeline” as students 
have already shown academic aptitude and interest in the health careers.86 Consequently, 
focusing on undergraduate pipeline programs was determined as most appropriate. This 
review also focused on preparation for medical school to speak to the unique characteristics 
of physician pipeline programs. Studies that described pipeline programs that served 
multiple professional schools (e.g., a pipeline program that prepared students for careers in 




education but included an undergraduate component (e.g., a pipeline program that spanned 
high school to medical school with program activities occurring during college). 
 For the time period, 1978 was chosen as an appropriate start date since multiple 
large, multi-site pipeline programs were developed and implemented proximate to 1978. 
The Health Careers Opportunity Program (HCOP) funded by the Health Resources and 
Services Administration (HRSA) was established in 1978, as were the Area Health 
Education Centers also funded by HRSA.58,62 The Minority Medical Program funded by 
the Robert Wood Johnson Foundation was established eleven years later in 1989.54 All 
studies were in English as this review focused on programs in the United States.  
All qualitative and quantitative studies published in peer-reviewed literature were 
included. Additionally, dissertations were included as were commentaries and editorials.  
 Study Selection.   
 Citations of articles identified from the search were uploaded into Endnote X9 for 
reference management. These citations were then formatted and imported into the web 
application Covidence and duplicates were removed. After duplicates were removed, 
studies underwent a two-level screening process.97 The author and a second reviewer 
screened a random subsample of 10% articles from the initial search for inclusion by title 
and abstract to establish reliability. Articles were screened as “include”, “exclude”, and 
“maybe”. Disagreements were resolved by discussion between the two reviewers. 
Consensus agreement was reached on 100% of articles identified.  
 The second level of screening commenced once reliability was established. The 




included articles were evaluated against inclusion criteria. Full-text articles were screened 
as “include” or “exclude”; articles that were unclear were discussed with a second reviewer 
and included or excluded by consensus agreement. Reasons for exclusion of full text papers 
that did not meet the inclusion criteria were recorded.  
Data Extraction 
  After all relevant articles were identified, data elements were extracted and 
synthesized based on categories using the PRISM framework. Data were extracted from 
each study using a Microsoft Forms webform that provided a description and explicit 
guidance on each data element to ensure accuracy in coding.  
 The author and a second reviewer piloted the data extraction form to ensure the 
reliability of the data extraction process. Both reviewers independently extracted data from 
five articles about pipeline programs. Afterwards, the research team reviewed the results, 
noted differences, revised the form and arrived at consensus around the data charting 
process. After all relevant articles were charted, the data was exported from the webform 
to a Microsoft Excel worksheet for analysis and synthesis. 
 Data extraction categories are shown in Table 2-2. Overall, 12 categories were 
identified including author, year of publication, program setting, age of program at time of 
publication, and funding source. Evidence of pipeline program sustainability was extracted 
based on data that suggested program maintenance after initial funding period. Lastly, 
elements of the sustainability infrastructure were extracted: performance data, dedicated 
team, adopter training and support, facilitation of sharing of best practices, plan for 




TABLE 2.2 Variables for Data Extraction  
Article Information Evidence of Sustainability 
Author 
Year of Publication 
Maintenance after initial funding period 
Program Description Sustainability Infrastructure 
Program Setting 
Age of Program (at publication) 




Training and support 
Adaptable policies and procedures 
Facilitation of sharing of best practices 
Plan for sustainability 
 
 Evidence of Sustainability. The objective of this review is to explore how pipeline 
program sustainability is reported in the literature. To that end, evidence of physician 
pipeline programs being maintained over time is a key to this study. The RE-AIM 
framework (the basis for the overall PRISM framework) suggests that one way to assess 
program sustainability is if to identify whether program activities continue after the initial 
funding period of the program.92,98,99 The authors suggest that if an intervention continues 
at least six months after the initial funding period, it is more likely to be sustained.89,92,98-101  
This metric is particularly relevant to pipeline programs as pipeline programs are often 
externally funded and continuation of the program after the cessation of external funding 
suggests greater institutionalization of the program. Intermediate markers of program 
sustainability can also include evidence of program alignment with the organizational 
mission of the host institution and reporting on cost considerations around sustainability. 
 In addition to program sustainability, variables around the organizational 
infrastructure that supports program sustainability were captured. As identified above, key 
elements of a sustainability infrastructure include tracking performance data, a dedicated 




facilitation of sharing of best practices, and a plan for sustainability. 
  Performance data. The ability to capture accurate and timely program performance 
data is central to a robust sustainability infrastructure.  Metrics around program 
performance provide critical feedback as to what works and allows program administrators 
to identify areas for quality improvement. Additionally, measurement of program 
performance allows program successes to be disseminated to internal and external 
stakeholders, increasing investment in the program. An example of relevant performance 
data for pipeline programs may be the percentage of participants of the pipeline program 
that attend medical school after matriculating from the pipeline program. This data can 
enhance program activities, recruit participants, or engage with external funders.  
 Dedicated team. A dedicated team of individuals whose job functions are directly 
tied to program sustainability is a necessary component of a strong sustainability 
infrastructure. Responsibility for program sustainability must be explicitly and formally 
owned by key stakeholders in the organization, otherwise these responsibilities may be 
deprioritized. This is especially the case when the work of planning for sustainability is 
“added on” to staff who have other primary responsibilities. A dedicated team supports 
sustainability by identifying individuals who are solely responsible for maintaining the 
program and have the knowledge, skills, and capacity to do so. An example of a dedicated 
team for a pipeline program could be a pipeline program director whose core job function 
is to manage the implementation of a pipeline program at a medical school. This director’s 
job function should also include planning for program sustainability, perhaps through 




relationships at the medical school. 
 Training and Support. Regular training and support are a necessary component of 
a sustainable program infrastructure. The QI literature suggests that programs are more 
sustainable when program stakeholders engage in processes of continual learning and are 
supported by organizational leaders.92 Incorporating training and coaching into a program 
enhances its ability to be maintained over time by providing program staff with the 
knowledge and skills they need to support program maintenance as well as ensuring 
institutional “buy-in” by key decision makers. Regarding pipeline programs, an example 
of a training and support infrastructure is regular meetings between program directors and 
leaders in the organizations (e.g., deans of an academic institution or the principal 
investigator of a grant-funded initiative) to share opportunities and challenges.  
 Adaptable Policies and Procedures. Adaptable policies and procedures allow 
organizations to appropriately respond to internal and external factors that may change over 
the course of the program. Policies and procedures around program recruitment, activities, 
relationships, and resources must be flexible to ensure that programs can continue to 
operate in different contexts. Additionally, a regular review of program policies and 
procedures should be part of a sustainability infrastructure. For example, flexibility around 
policies around participant enrollment and programming might allow pipeline programs to 
reduce enrollment in response to a reduction in external funding.  
 Sharing of best practices. Processes that allow for the sharing of best practices 
across the organization as well as among similar programs are a component of a strong 




practices allows programs to engage in continual learning and create systems that support 
program maintenance. For example, a pipeline program director might learn from a 
pipeline program director in another region strategies on how to create a sustainability plan.   
 Plan for sustainability. Lastly, sustainability plans describe the people, policies, 
and resources needed to ensure program maintenance. A plan for sustainability is the most 
critical component of a strong sustainability infrastructure. Planning for sustainability 
should ideally be owned by key stakeholders (see dedicated team) and done at the initiation 
of the program. Formal plans explicate the above elements and ensure that all are in place 
to ensure program sustainability. 
Synthesis of results 
 Data extracted from included studies was organized in Microsoft Excel and 
descriptive statistics and summary counts were compiled by category. Studies are shown 
in Appendix A and a narrative description of the study is presented in the results section. 
Results 
 The results of the scoping review are shown in the PRISMA flowchart in Figure 2-
2. The search yielded 1,070 initial articles. Of these articles, 184 (17%) were identified as 
duplicates and removed. An additional 823 (77%) articles were excluded due to not 
meeting inclusion criteria, an additional 34 articles were excluded for having an irrelevant 
focus and 5 (.4%) articles were not available for full text review. Twenty-four articles were 
included in the final scoping review. 69,102-123 
 Articles included in the review were published between 1983 and 2020, with the 




number of years between the initiation of the program and the publication of the respective 
article ranged from 3 to 27 years, with the length of time for the majority of programs being 
between 5 to 10 years (n = 8, 33%). Six articles did not report the year of program 
initiation.104-106,110,119,123   
 Programs were implemented in a diversity of settings including schools of 
medicine, undergraduate colleges, and community-based organizations. The majority of 
programs were implemented in medical schools (n = 12, 50%).69,102,103,105,110,115-117,119-121,125  
Funding for pipeline programs came from a diversity of sources as well. The most common 
funding sources was the Health Careers Opportunity Program which was cited by five 
(21%) articles.69,108,113,121,122 Robert Wood Johnson Foundation pipeline programs were cited 
by three articles.107,115,117  Three articles cited multiple funders including AHEC, HCOP, 
and RWJF.102,118,121  Seven (29%) articles were funded by institutions other than AHEC,  
HCOP, or RWJF.109,110,112,114,116,120,123 These including private foundations, other federal 
funding initiatives (e.g. US Maternal and Child Health Bureau), or by the college or school 
of medicine that served as the setting for the program. Six articles did not report the source 











































Evidence of Sustainability 
 No studies reported the continuation of program activities past the initial funding 
period.  Eight (33%) articles discussed challenges related to program 
sustainability.69,102,103,108-110,115,116 Seven of these articles identified the cost of delivering 
programming as a challenge to sustainability.69,102,103,108-110,116 One article (4%) identified the 
policy environment as a challenge to sustainability.  115 
TABLE 2.3 Program Characteristics Shown in Literature 
Program Characteristics Number of Articles 
(% of overall articles) 








Age of Program at time of Publication 
Under 5 years 
5-10 years 


















Area Health Education Center 
Health Careers Opportunity Program 
Robert Wood Johnson Foundation 
Multiple Sources (AHEC, HCOP, RWJF) 












Sustainability Infrastructure Elements 
 All articles described at least one 
element of a pipeline program’s 
infrastructure for sustainability, yet no 
article reported on all six elements (Figure 
2-3). The largest number of elements 
reported by an article were four.104,107,110,113 
The element that was most reported by the 
literature was performance data, represented in 96% of articles in the review. 69,102-110,112-
123,125 Adaptable protocols and procedures were the second most reported element 
represented in six articles (25%).103,111,114,119,122,124 The least reported element was adopter 
training and support (n = 2, 8%).106,111 The frequency of reporting of infrastructure elements 
is found in Table 2-4 and each element is described in more detail below. 
 
TABLE 2.4 Sustainability and Infrastructure Elements 
Shown in Literature 
Sustainability Infrastructure Elements Number of Articles     (% of 24 overall articles) 
Performance data 23 (96%) 
Dedicated Team 5 (21%) 
Adopter Training and Support 2 (8%) 
Adaptable Protocols and Procedures 6 (25%) 
Facilitation of sharing of best practices 5 (21%) 






















Performance data. Almost all articles in the review provided data on program 
performance (n = 23, 96%).69,102-110,112-123,125 Performance data were reported on multiple 
domains (Table 2-5).  Pipeline program enrollment was the most frequently reported 
performance metric, reported in all 23 articles (n = 100%).69,102-110,112-123,125  Six articles 
reported participant changes in knowledge and attitudes (e.g., awareness of health 
professions, interest in health professions) (26%). Academic performance was reported in 
multiple articles including grade point average (n =7, 30%) and undergraduate graduation 
rates (n = 2, 9%). Five articles reported MCAT scores (n = 5, 22%). Application, admission, 
performance, and graduation from medical school were reported (n = 6, 26%; n = 11, 48%; 
n = 1, 4%; n =7, 30% respectively).  
 Dedicated Team. A dedicated team committed to implementing and maintaining 
the pipeline program was reported in five articles (21%).105,106,108,111,121 Articles identified 
various stakeholders as comprising this team. Four out of the five articles identified a 
dedicated program director as responsible for program operations.103,104,109,111 Of these four 
articles, two articles also identified a program coordinator supporting the program director. 
TABLE 2.5 Performance Data Reported in Literature 
Performance domain Number of Articles (% of Performance Data articles) 
Program Enrollment 23 (100%) 
Knowledge, and Attitudes 6 (26%) 
Academic Performance: Grade Point Average 7 (30%) 
Undergraduate Graduation 2 (9%) 
Application to Medical School 6 (26%) 
Admission to Medical School 11 (48%) 
MCAT Performance 5 (22%) 
Performance in Medical School 1 (4%) 




Three articles identified administrative staff.103,109  One article explicitly identified the 
incorporation of a dedicated program staff as a result of program implementation and 
sustainability needs (Table 2-6).103 Lastly, one article explicitly identified that the program 
director was responsible for program sustainability (Table 2-6).111 
 Training and Support. Training and Support was the least reported element in the 
literature (n = 2, 9%).103,109 No articles discussed training of program staff. The two articles 
represented in the review described program support from institutional leadership. One 
article identified a dean from the medical school as being supportive of the pipeline 
program and the other article described a board of directors as providing institutional 
support. 103,109 
 Adaptable Protocols and Procedures. Six articles (25%) described pipeline 
programs adjusting protocols and procedures to address programmatic 
needs.103,111,114,119,122,124 Four articles (16%) described pipeline programs modifying program 
activities (e.g. providing additional tutoring, increasing clinical internships).105,118,119,123 One 
article (4%) described reducing program activities due to decreased funding.118 Three 
articles (12.5%) discussed modifying program processes to aid in participant 
recruitment.109,114,123 
 Sharing of best practices. Sharing of best practices among external and internal 
partners were reported in five articles (21%).108,111,117,119,124 Two articles (8%) described the 
recruitment of a group of stakeholders designed to provide input on program processes and 
to share best practices on engaging program participants.109,123 Two articles (8%) identified 




one article described a pipeline program being created and modified based on a previously 
existing pipeline program.69    
 Plan for Sustainability. Four articles (17%) described efforts that pipeline programs 
were engaged in planning for program sustainability.103,106,108,119 Two articles (8%) 
TABLE 2.6 Example of Sustainability Infrastructure Elements In Scoping Review  
Performance 
data 
“Like other pipeline programs, its main reporting components focused on 
program structure and components, budgeting and proper expenditure of grant 
funds, the number of students served, the quality and rigor of programming, and 
satisfaction levels/ratings given by participants.”116 
Dedicated Team "As the program has grown, the need for a dedicated coordinator and protected 
time for the director has become more evident…. for the first session, the 
director and the coordinator of the program worked on a volunteer basis to 
organize and implement the program. For the subsequent years, we had to train a 
different coordinator each year, and the other job responsibilities of the 
coordinator took priority over the organization of the Summer Premed 
Program.” 103 
 
“The Program Director is responsible for the sustainability, competitiveness, and 




"Finally, we must acknowledge that the support of the dean to involve 
distinguished faculty mentors and to provide the facilities in the Medical 
Education building was instrumental in the success of our program. Similar 
programs would be successful at other schools whose leadership and 
organizational culture demonstrate a strong commitment to increasing 
diversity."103 
“The board of directors, consisting of a high-level representative of each partner, 
was rarely called upon to make a decision. However, the fact that each partner 
demonstrated its commitment to the project through the board (if only by 
maintaining membership) was an important factor in maintaining the active 




“…based on this continuous feedback…it was determined that students found 
the required course very challenging and needed more academic support for 
writing and critical thinking skills. In addition, more opportunities for hands on 
research were needed ….The program was then moved to the Academic Support 
unit of the campus where tutoring, advising, and links to other student research 
programs provided additional resources. “123 
Facilitation of 
sharing of best 
practices 
“Likewise, it would be beneficial to compare and contrast the efforts of HCCP 
… perhaps considering also elementary and high school programs. Some 
examples are found among other RWJF-funded programs…’ Taken together, 
our understanding of effective pipeline approaches could be enhanced.”118 
Plan for 
Sustainability 
“Development of strategies to institutionalize the educational interventions 
began with curricular reform of core science classes. Use external funds but 




discussed attempts to institutionalize the pipeline program, particularly through securing 
internal funding and resources from the host organization.69,105 Two articles (8%) discussed 
efforts to secure other sources of external funding to continue program efforts.103,123 
Discussion 
 This review explored how characteristics related to the sustainability of 
undergraduate physician pipeline programs is reported in the literature. Despite the fact 
that pipeline programs have been a key strategy to increase the diversification of health 
professions for over four decades, there is still relatively little research about the 
sustainability of these interventions. This review identified 24 papers that focused on 
undergraduate pipeline programs. Of these articles none explicitly reported on the program 
being sustained after the initial funding period. A third of these articles identified barriers 
to sustainability, primarily costs associated with program implementation This is in 
keeping with multiple studies finding that sustainability is generally underreported in the 
literature.126,127 
 Infrastructure elements that supported program sustainability were better reported 
in the literature than sustainability overall. Performance measures were the most reported 
infrastructure element and were reported in almost every study of this review. There was a 
wide variance in performance measures reported as well as methods in assessing 
performance measurers. One challenge in assessing performance measures was the 
difficulty in ascertaining the frequency that performance data were collected. Additionally, 
only one study in the review described using the performance data as a basis to modify 




regular data collection to inform program adaptations which lead to greater program 
sustainability.91 More research should be conducted on how frequently pipeline programs 
collect performance measures, how they assess these measures for quality, and how they 
use these measures to inform program processes and procedures, including sustainability 
efforts. 
 Only a quarter of articles identified a dedicated individual or team responsible for 
program implementation and only one article explicitly identified a staff person responsible 
for program sustainability. Several articles described reliance on a cadre of volunteers to 
support program activities, including providing oversight of program implementation. A 
reliance on volunteers speaks to the breadth of activities that pipeline programs implement 
and the diversity of expertise needed to implement these activities well. For example, a 
pipeline program may recruit medical student volunteers to serve as mentors to program 
participants, faculty to provide academic enrichment, and practicing physicians to serve as 
sites for clinical internships. Engaging volunteers to perform these functions may be an 
efficient strategy to reach programmatic outcomes. 
 However, over reliance on volunteers to drive program implementation and 
maintenance can make program sustainability less likely.91  Volunteers may be less able to 
consistently support program activities over time, especially if volunteer service is not 
incentivized or recognized by the host institution.128 Campbell and Rodriguez also note that 
the burden of volunteering to support diversification efforts such as pipeline programs 
might fall on racial and ethnic minorities, as their lived experience may make them more 




authors argue that there may be a “minority tax” where faculty of color are tapped to 
volunteer their services in lieu of participating in activities that might advance their careers 
such as research or scholarship.129,130  In addition to perversely leading to outcomes opposite 
of those intended for pipeline programs (i.e. harming the success of racial and ethnic 
minorities in the health professions) this tax can lead to the burnout and attrition of the 
program team. Sustainability is most likely where program implementation and 
maintenance is a considered an essential job function of an individual or team – tied to 
economic and career benefits - and not a volunteer responsibility. More research is needed 
to understand how those responsible for administering pipeline programs perceive their 
role and the career benefits and challenges that come with it. 
 While it is important to ensure that there is a team dedicated to program 
implementation and maintenance, it is equally important to ensure that this team is 
supported by institutional leadership and adequately trained. In relation to staff training 
and support, only two articles described support of the pipeline program by organizational 
leadership. No articles discussed formal training of program staff. This is notable as 
organizational buy-in, signified by leadership support of staff, is a necessary component of 
institutionalization. In regards to training, the QI literature suggests that a continual 
learning orientation is key to program performance as it allows programs to learn from 
previous mistakes and adopt policies and procedures to support program improvement.91 
In regards to sustainability, in addition to ensuring that a dedicated team is responsible for 
program sustainability, there might be value to training these teams specifically on 




 Several articles described adapting procedures to enhance program delivery or to 
address programmatic challenges. Adaptations focused on changing program activities 
such as increasing tutoring sessions or implementing other academic enrichment activities 
to better serve participants. One adaptation was directly related to a threat to sustainability, 
namely reducing the number of weeks of programming from 8 weeks to 5 to reduce the 
cost of the intervention. Adaptations that allow programs to reduce costs or resources may 
help increase program sustainability. For example, reducing program enrollment or rolling 
back financial support to participants to participate may increase program sustainability. 
 On the other hand, such adaptations may also reduce programmatic impact. In the 
example above, reducing program enrollment and financial support may reduce the reach 
of the pipeline program.  Adaptations to policies and procedures must work in tandem with 
thorough performance management practices to ensure that adapted programming 
continues to have a positive impact on program participants. More research should be done 
on how programs assess the potential trade-off between program sustainability and 
program impact.  
 Few pipeline programs reported sharing best practices with internal or external 
stakeholders.  Keith and Hollar, one of the articles included in this review, describe it best 
when assessing the landscape for partnership between pipeline programs: 
“There is room for more coordination and information sharing across 
agencies and programs. Agencies appear to operate their pipeline 
programs in relative silos, with little opportunities for coordinating 
interventions across agencies or developing a learning community 
among agencies to share best practices and other insights from each 




This lack of coordination is particularly notable due to the national nature of major pipeline 
programs such as AHEC, HCOP, and SMDPREP. Each of these funding mechanisms have 
national office and staff dedicated to technical assistance and program support, however 
no pipeline programs in this review described accessing these resources.  Furthermore, 
while some pipeline programs reported being the recipient of best practices from other 
pipeline programs, no pipeline program reported on sharing best practices or lessons 
learned externally or internally. Perhaps the most relevant element of a sustainability 
infrastructure is planning for sustainability. The literature around program planning, 
implementation, and sustainability suggests that sustainability planning should begin early 
during intervention development.131 However, the majority of articles did not discuss 
sustainability planning. Articles that did describe attempts to plan for sustainability did not 
describe such plans in specificity.72 Most plans focused around securing additional external 
funding, and only two studies discussed institutionalization through internal funding. 
Pipeline programs are not alone in this challenge. In a 2019 review, Hailemariam et al. 
found that evidence-based interventions often faced challenges in developing and 
implementing sustainability strategies.132 
 This review found that there is considerable heterogeneity in how pipeline program 
activities are reported, especially in regard to sustainability and the infrastructure 
supporting sustainability. One recommendation is for pipeline programs to utilize elements 
from frameworks such as PRISM and RE-AIM in reporting programmatic outcomes. 
While PRISM is still emerging as an implementation science framework, RE-AIM – which 




AIM can be highly effective in standardizing reporting on pipeline programs, particularly 
around program sustainability. Recently, Shetton, Chambers and Glasgow have re-
conceptualized RE-AIM to focus more on sustainability.133 This new model holds promise 
as a framework for sharing sustainability outcomes.  
 External funders may be able to play a role in supporting pipeline program 
sustainability by encouraging sustainability planning at the beginning of program 
development. Pipeline programs are complex interventions requiring coordination between 
multiple stakeholders and leveraging many external and internal resources. Program 
implementers might neglect to plan for sustainability and/or build the organizational 
infrastructure to support program maintenance.  A recommendation that might support 
sustainability planning for pipeline programming is to make a formal plan for sustainability 
a requirement for funding. This sustainability plan can require pipeline programs to ensure 
that they have the infrastructure needed to support the program over time.    
Limitations 
 There are several limitations of this study. First, six articles were not available for 
retrieval and thus were not included in the analysis. Additionally, there was not a 
comprehensive search of grey literature which may have provided more relevant articles.  
Most critically, reporting heterogeneity made it difficult to assess some variables around 
sustainability and elements of a sustainability infrastructure. It is possible that some 
infrastructure elements were present in a pipeline program but not reported either due to 
author discretion or publishing limitations. As a practical example, multiple studies 




information as to funding source and funding period, making it difficult to assess program 
maintenance after the initial period of funding. A final limitation is that elements of 
behavior related to planning for sustainability, such as those described in the TPB, were 
not possible to retrieve from reports and articles. Future chapters will describe these 
behaviors in relation to sustainability planning in more detail. 
Conclusion 
 As the United States continues to become more racially and ethnically diverse, the 
need for an equally diverse pool of health professionals becomes more urgent. Physician 
pipeline programs are a time-tested strategy for increasing the representation of URM 
physicians and should be sustained. This study is significant as the first review of how the 
sustainability of pipeline programs are addressed in the literature. This study used a novel 
model to better understand how these common but relatively under-researched public 
health interventions are maintained and institutionalized. While the findings of this study 
indicate a need for more intentional strategies to ensure the continuance of pipeline 
programs, it also shows there are significant gaps in our knowledge of how those who 
administer pipeline programs perceive and plan for program maintenance. More research 
needs to be done to better understand the perspectives of those “on the ground” around 





CHAPTER THREE: UNDERSTANDING HOW MANAGERS OF PIPELINE 
PROGRAMS CONCEPTUALIZE AND PLAN FOR SUSTAINABILITY 
Chapter Overview 
 This chapter presents the results of a qualitative study designed to understand how 
staff responsible for implementing undergraduate physician pipeline programs 
conceptualize and plan for sustainability. Twenty-one managers of physician pipeline 
programs were interviewed between January and November 2020. Respondents were 
asked to: 1) describe their pipeline program, 2) discuss their conceptualization of 
sustainability, 3) identify obstacles and facilitators to sustainability, and 4) detail the 
strategies they and their colleagues employ to ensure program sustainability. Directed 
content analysis was used to analyze interview data based on categories informed by 
constructs from the Theory of Planned Behavior (TPB) and the Practical, Robust, 
Implementation, and Sustainability Model (PRISM).72 Overall, there was significant 
heterogeneity in how respondents defined sustainability. Few program managers had 
comprehensive plans to ensure program sustainability. Multiple respondents identified 
staff capacity as a barrier to sustainability planning. This study suggests there is a need to 
ensure pipeline program managers have both the training and capacity to engage in 
sustainability planning.  
Background 
 The underrepresentation of racial and ethnic minorities in the health professions 
leads to inequities in clinical care.4 Black and Latinx physicians are particularly 




practicing physicians in the United States identified as Black compared to the 12.7% of the 
United States population identified as Black in 2018.82 One strategy to increase the 
representation of racial and ethnic minorities in medicine is physician pipeline 
programs.58,83 
 Physician pipeline programs are structured interventions consisting of educational 
and experiential activities designed to engage and prepare underrepresented populations 
for careers as physicians.58 Pipeline programs incorporate a multitude of activities 
including academic enrichment, test preparation, clinical internships, and mentorship. 
Pipeline programs have historically been funded by private and public entities and have 
been established in a multitude of settings including hospitals, non-profit organizations, 
secondary schools, and universities.84,85 Although physician pipeline programs have been 
in existence for over forty years, there has been relatively little research around best 
practices for developing, implementing, and sustaining these interventions over time. 86,87 
 Sustainability has been identified as a key programmatic consideration of public 
health interventions.88 Though the concept of sustainability can have multiple meanings, 
one common conceptualization is the maintenance of program activities over time, 
especially after the period of initial implementation.88,89 Little is known about the 
sustainability of pipeline programs, especially after organizational disruptions such as 
transitions of leadership or lapses in funding. Over the last forty years the sustainability of 
physician pipeline programs has been challenged by shifting funding and policy priorities.90 
Despite these challenges, some programs maintain program activities while others are 




sustainability is an important and timely area of inquiry as key sources of funding for 
pipeline programs have recently lapsed. 44,45,90 
 Two models that provide a framework for understanding these factors is the 
Practical, Robust, Implementation, and Sustainability Model (PRISM) and the Theory of 
Planned Behavior (TPB).72 PRISM is an ecological model that describes how individual, 
organizational and environmental factors interact to facilitate or impede program 
implementation and maintenance. TPB is a behavioral model that provides insight into how 
individual actors decide to engage in a behavior.  For this study, PRISM provides the 
framework to understand how the organizational infrastructure of a pipeline program can 
affect program sustainability. TPB complements PRISM by providing a model to 
understand why those responsible for implementing pipeline programs choose — or choose 
not to — engage in activities that support sustainability given organizational and 
environmental constraints.  
 PRISM is based on the RE-AIM framework, the PRECEDE/PROCEED model and 
quality improvement (QI) literature. PRISM posits that program sustainability is facilitated 
by the interaction of organizational, individual, and environmental factors. Programs 
increase their likelihood of sustainability when they have the proper staff, resources, 
systems, and procedures in place to support program maintenance. PRISM states that 
organizational actors (e.g.  senior leaders, program managers, and frontline staff) are 
central to program sustainability as they have the ability to take concrete actions to support 
program maintenance.  




sustainability of physician pipeline programs. Program managers are often responsible for 
participant recruitment, curriculum development, stakeholder engagement, performance 
management, and the tracking and dissemination of programmatic outcomes and 
findings.134 Program managers can directly assess and address obstacles to program 
delivery and maintenance as internal stakeholders with direct oversight over program 
processes and procedures.91 Program managers also may be able to engage internal and 
external stakeholders to support program functions. Consequently, one determinant of 
whether pipeline programs are sustainable over time is whether program managers engage 
in strategies to support program sustainability.   
 TPB provides a framework for understanding why pipeline program managers 
choose to engage in activities that facilitate program sustainability. Based on the Theory of 
Reasoned Action and expectancy-value theories, TPB has been widely used since its 
development in 1991.135 According to TPB, whether a manager of a pipeline program 
engages in sustainability planning is dependent upon three factors: their attitudes, 
subjective norms, and perceived behavioral control. Attitudes describes a program 
manager’s perception of the relative value of their program as well as the value of engaging 
in sustainability activities. Subjective norms describe the program manger’s perception of 
whether key stakeholders (e.g., organizational leaders, supervisors, colleagues) value the 
pipeline program and active engagement in sustainability-promoting activities. Lastly, 
perceived behavioral control describes the program manager’s self-perceived capacity to 
engage in these activities given internal and external constraints. A manager’s perceived 




outside their control, including organizational factors represented in the PRISM. 
Constructs of the TPB are explored in more detail later in the manuscript. A graphical 
representation of the conceptual framework is shown in Figure 3.1 below.  
 As discussed in Chapter Two, few studies thoroughly explore physician pipeline 
program sustainability. Furthermore, to the author’s knowledge, no studies have explored 
how managers of physician pipeline programs plan for sustainability. This study utilized 
semi-structured interviews with physician pipeline program managers in order to 
understand their beliefs about program sustainability. The research question for this chapter 
is, “How do program managers conceptualize, prepare for, and prioritize sustainability?” 
The results from this study are used to provide recommendations for further research. 
FIGURE 3.1 Conceptual Framework  
Other quality-enhancement efforts within the organization
included heightened training of providers (through in-
person education, decision support tools in the EMR,
and evidence-based practice guidelines) highlighting CRC
screening importance and methods. The organization
also implemented staff financial incentives for meeting
organizational target goals in CRC screening rates.
Conceptual framework for evaluating local practices in a
larger context
The guiding framework for our study was the practical
robust implementation and sustainability model (PRISM
[22], presented in Figure 1). PRISM advocates for docu-
menting and defining key factors or “leverage points” at
multiple levels of internal and external stakeholder
influence. The model considers how the external environ-
ment, intervention design, implementation infrastructure,
and adopting organization (with particular emphasis on the
health care teams and providers) and its patients influence
program implementation and success. PRISM expands
upon the RE-AIM framework [23,24], derived from work in
the diffusio of innovations [25-27], and is sup ort d by so-
cial ecology and the PRECEDE/PROCEED model [23,28].
The adaptation of PRISM for this study is illustrated in
Figure 2.
Study participants and recruitment
We gathered qualitative data from 55 participants from
different levels of the organization: 8 health plan leaders,
4 program managers, 23 endoscopy specialists (15 gas-
troenterologists, 8 general surgeons), and 20 primary
care providers (PCPs).
We identified health plan leaders and managers based
on their role in the organization as a resource and pro-
gram d cision-maker, and/or their role in designing and
implementing the CRC screening program. We invited
all health plan leaders through an organizational e-mail
to participate in a 45-min face-to-face interview, and
provided lunch for participants. All of them agreed to
participate. We interviewed four of them prior to the
intervention and four of them after the intervention, to
obtain perspectives over time on the anticipated and re-
alized successes and challenges of the implementation.
We also invited four managers designing and imple-
menting the centralized CRC screening program (n = 4)
to a 90-min focus group, occurring after the interven-
tion; all of them participated.
We identified gastroenterologists and general surgeons
because they conduct CRC screening endoscopy (colonos-
copy and flexible sigmoidoscopy) within the organization.
We obtained permission to conduct a 30-min focus group
with the gastroenterologists during a regional staff meeting;
Figure 1 The practical robust implementation and sustainability model (PRISM). The PRISM model for integrating research findings
into practice considers how the program or intervention design, the external environment, the implementation and sustainability
infrastructure, and the recipients (especially at the level of health care providers and their support staff) influence program adoption,
implementation, and maintenance.
Liles et al. Implementation Science  (2015) 10:41 Page 3 of 16

















 This qualitative study used semi-structured interviews to understand how managers 
of physician pipeline programs conceptualize and plan for sustainability. Qualitative 
interview studies are useful in exploring how individuals understand a concept or 
problem.136 This is an appropriate methodology for this study as little is known about how 
those responsible for implementing physician pipeline programs think about or plan for 
sustainability. Much of the literature around program maintenance suggests that planning 
for sustainability is most effective when done early in program development and 
implementation.131 
 Telephone interviews were conducted with individuals responsible for the 
implementation and oversight of physician pipeline programs. Participants were identified 
from multiple sources including a previous systematic scoping review by the author 
(Chapter Two), web search, and a national database of federally funded pipeline programs. 
Participants were recruited by email. The interview guide was developed based on the 
conceptual framework using constructs from the PRISM and TPB models. A directed 
content analysis approach was used to analyze interview data using an a priori coding 
framework established from these conceptual frameworks.137 The study was approved by 
Boston University’s Institutional Review Board (IRB Number: H-38920). 
Participants 
 Managers of physician pipeline programs were the population of focus for this 




the coordination of program activities of an eligible pipeline program and were accountable 
to the senior leadership of the host organization for programmatic outcomes of the 
program. Pipeline program participants were considered eligible for the study if the 
programs: 1) provided a suite of multiple educational and experiential activities for 
program participants over the course of six weeks or more, 2) were targeted towards 
undergraduate students, and 3) prepared students for a career in medicine either exclusively 
or alongside other health careers. The eligibility criteria for inclusion in this study was 
developed through a review of the literature. Specifically, the choice to focus on 
undergraduate pipeline programs arose from literature arguing that pipeline programs are 
most effective later in the “pipeline” as students have already shown academic aptitude and 
interest in health careers.86 Similarly, the decision to include programs that allow 
preparation for other health careers alongside medical careers was due to the majority of 
pipeline programs providing students exposure to alternate health careers (e.g. dentistry, 
public health) in addition to a primary focus on careers in medicine.65,66 
 Interview participants were identified by purposive sampling from multiple 
sources.138 Sources included: 1) a previous systematic scoping review, 2) a national 
database of federally funded pipeline programs, 3) web search, and 4) recommendations 
from other study participants. First, pipeline programs that fit the study criteria were 
identified from a previous scoping review of undergraduate physician pipeline programs 
(presented in chapter 2 of this dissertation). The author conducted a web search based on 
information provided in the relevant articles from the scoping review to obtain contact 




review. Additional managers of pipeline programs were identified from an online database 
of national pipeline programs funded through the federal Health Research and Services 
Agency’s (HRSA) Health Careers Opportunity Program (HCOP). The author also 
conducted a web search to identify other pipeline programs funded by two other national 
programs, Robert Wood Johnson Foundation’s Summer Health Professions Education 
Program (SHPEP) and HRSA’s Area Health Education Centers (AHECs) as well as a 
general search for pipeline programs. Search terms included “health careers opportunity 
program”, “area health education center”, “summer health careers enrichment program”, 
and “medical pipeline program”. Lastly, at the end of each interview study participants 
were asked to recommend other pipeline program managers for the research team to 
contact. Overall, 59 individuals were contacted to participate in the study. 
 Potential participants were invited to participate in the study between January and 
November of 2020. Managers were contacted by email and sent a study description and 
research information sheet.  Managers who consented to participate were scheduled for a 
telephone interview. Recruitment was halted after data saturation was reached. 
Interview Guide.  
 The interview guide for this study consisted of semi-structured questions designed 
to elicit pipeline program managers’ beliefs around sustainability and the strategies they 
employed to ensure program maintenance.  The guide was developed based on the 
conceptual framework and the author’s experience with physician pipeline programs. 
Specifically, the interview guide incorporated the constructs of attitudes, subjective norms, 




from the PRISM.  
 The interview guide was divided into three sections. The first section asked 
respondents to describe their pipeline program and their role in program implementation. 
Probes in the first section sought to elicit the manager’s perception of the value of the 
pipeline program as well as the perception of how other stakeholders regarded the program. 
The second section asked participants to describe the primary programmatic challenges 
and opportunities they encountered. The last section sought to understand how program 
managers defined sustainability and elicited the concrete actions they undertook to support 
sustainability. The interview guide is presented in Appendix B. 
Data Collection.  
 The lead author conducted all telephone interviews. Interviews were conducted by 
telephone and were designed to take approximately 45 minutes to complete. Participants 
who consented to audio recordings were recorded by computer; participants who refused 
to be recorded were not included in the data analysis. The author also took 
contemporaneous detailed notes of each interview. Interviews were transcribed verbatim 
by a professional transcription service and checked for accuracy by the author. All 
interview data were stored on a password-protected computer to maintain data security. 
Data Analysis.  
 Directed content analysis was used to analyze interview data based on Hsieh and 
Shannon’s approach.137 Directed content analysis is a methodology that allows for the 
utilization of an a priori coding scheme developed from theoretical frameworks prior to 




inductively emerge, outside of this a priori determined coding framework are allowed in 
this methodology. As this study was strongly guided by elements from the PRISM and 
TPB frameworks, directed content analysis was chosen as an appropriate analytic method. 
In keeping with Hsieh and Shannon’s guidance, initial categories for coding were generated 
based on constructs from the conceptual framework.137 Categories and subcategories were 
based on constructs from TPB including behavior, attitudes, subjective norms, and 
perceived behavioral control as well as a construct from PRISM that related to 
sustainability plans. Additional categories and subcategories were developed based on the 
author’s expertise and previous research. These categories formed the basis of the initial  
codebook to guide the analysis of the interview data.  
 The author and another researcher piloted the codebook on a single interview 
transcript. Both researchers coded the transcript independently, then met to discuss and 
resolve discrepancies. After discrepancies were resolved by consensus, the two researchers 
modified the codebook and independently coded a second interview transcript to ensure 
reliability. The researchers met again to discuss the second interview and the codebook 
was revised again by consensus discussion. Following the second revision of the codebook, 
the two researchers coded the remaining transcripts independently. As transcripts were 
coded, the research team regularly met to review themes, discuss new codes, and arrive at 
consensus around themes (Table 3.1). The qualitative software NVivo 12 was utilized to 
aid in the organization of interview data.139 A description of categories and the 





TABLE 3.1 Description of Coding Categories and Associated Subcategories  
Category Description Subcategories 
Conception of 
Sustainability 
This category captured 
how program managers 
defined and described 
sustainability in the 
context of their pipeline 
program 
■ Program activities continue at the same scale 
and impact 
■ Benefits to program participants continue after 
participants leave the program 
■ Program is institutionalized at host organization 
■ Program is expanded and replicated in other 
settings 





This category captured 
the strategies managers 
employed to support the 
sustainability of their 
pipeline programs 
■ Creating a formal sustainability plan 
■ Pursuing less formal, ad-hoc strategies to ensure 
sustainability  
Attitudes This category captured 
managers’ belief in the 
value of the pipeline 
program continuing 





This category captured 
managers’ perceptions of 
how key stakeholders 
regarded the pipeline 
program and program 
sustainability 
■ Perception of whether other pipeline program 
managers plan for sustainability 
■ Perception of whether institutional leaders 
valued the pipeline program. 
■ Perception of whether supervisors valued the 
pipeline program. 
■ Perception of whether colleagues valued the 
pipeline program. 





This category captured 
managers beliefs about 
their capacity or ability 
to plan for programmatic 
sustainability 
 
■ Perception of the capability to engage in 




 A total of 59 managers of pipeline programs were invited to participate in the study. 
Twenty-four managers consented to be interviewed. The response rate may have been 
affected by the novel coronavirus (COVID-19) pandemic of 2020. All except two 




other participant’s recording was lost due to a malfunction of recording equipment. Both 
participants were not included in the analysis. Interviews lasted an average of 47 minutes 












Of the 22 managers interviewed, a majority were female (n = 17, 77%) and of color 
(n = 16, 72%). Funding for pipeline programs came from a diversity of sources with all 
programs having at least one primary funder of their pipeline programs.  The most common 
funding sources were the Health Careers Opportunity Program (n = 12 pipeline programs). 
Six participants managed Robert Wood Johnson Foundation SHPEP programs and two 
participants managed an AHEC program. Lastly, two participants managed programs that 
were funded by other sources including philanthropy, other federal grants or investment 
from the host institution. Programs spanned the country, with the majority of programs 
TABLE 3.2 Characteristics of Pipeline Program Managers 













Primary Funding Source 
Area Health Education Center 
Health Careers Opportunity Program 
Robert Wood Johnson Foundation SHPEP 





















located in the West, Northeast, and South (n = 7, n = 6, n = 6 respectively). Only two 
participants managed programs located in the Midwest and one participant was in the 
Pacific region. A description of characteristics of participants is shown in Table 3-2. 
Conception of Sustainability 
 Respondents had varying conceptions of sustainability, with some managers 
sharing multi-dimensional definitions of sustainability. A majority of respondents 
conceptualized sustainability as the continuance of program activities. Seven managers 
described sustainability as the institutionalization of the program at the organization that 
hosted the pipeline program, specifically through incorporating the pipeline program into 
the organization’s regular budget. Some respondents conceptualized sustainability as the 
benefit to the program participants continuing after their involvement in the program is 
over, or the program being replicated and expanded to reach more participants. Notably, 
one respondent could not describe their conceptualization of sustainability. Example 
quotes are shared in Table 3.3. 
 As described above, program sustainability is often conceptualized as an outcome 
of organizational and environmental processes. Multiple respondents discussed 
sustainability as indistinguishable from the determinants of sustainability, such as funding 
or program performance. For example, one manger shared their perception that 
sustainability was indistinguishable from positive interaction with students: 
“And I think also sustainable, what also comes to me is truly the open 
communication…. there are students who feel so comfortable with us 
and the fact that they're willing to engage us with things to come up, 
they're willing to let us know when major life events are going on, either 




TABLE 3.3 Conceptions of Sustainability with Example Quotes 
Category Quote 
Program activities 
continue at the same 
scale and impact 
That it's going to stay the same forever….it will be the same in a year 
from now. That's what I think about when I think of sustainable. 
Benefits to program 
participants continues 
after participants leave 
the program 
I think the word that comes to my mind is retention. The retention from 
our students or every semester they're continuing to keep up their GPA 
or what we set as the threshold for grant, but also strong enough GPAs 
that they can get a successful residency program or a job outside once 
they complete their educational program. What else comes to me is 
they're actually going from year one in their program to year two, to 
year three. They're actually continuing to be compliant with their actual 




I use this analogy…there's this one movie, I can't recall which one, but 
where someone's stirring a cauldron and when they stop physically 
moving the ladle…the spoon keeps going. That's the way I think about 
sustainability now. Sustainability, for me, is definitely institutional 
support that's not contingent on the dean at the time, that's not 
contingent-- There has to be a deep commitment to our values. We map 
it in a way that really talks about institutional values.  
Program is expanded 
and/or replicated in 
other settings 
Being able to grow that program and grow it to 300 to 400 participants 
on a monthly basis. For 10 years, I think that really gives us a good 
model of what sustainability looks like. 
No conceptualization/ 




 The majority of respondents indicated engaging in behaviors and strategies 
designed to support program sustainability, with some respondents engaging in multiple 
strategies. Only five respondents had created comprehensive plans to ensure program 
sustainability. Interestingly, of the five managers who reported that they had a formal 
sustainability plan, two shared that they had formal or informal training in project 
management. Two of such plans were part of a larger diversity initiative initiated by the 
host institution and the respondents stated that they had limited engagement with the plan. 




 Two respondents indicated they had created a sustainability plan at the behest of 
the funder but expressed skepticism that the plan was practical. One manager shared: 
 “I have to honestly say I'm surprised we're still getting funding. Our first 
grant was [two decades ago]. Every cycle, they ask you, "How will you 
continue to support this is if [funder] no longer funds it? We want to see 
that you have some other sustainability plan." I'm constantly writing this 
plan …and I keep waiting for [funder] to say, "You've been saying this 
for years now, we're still funding you."  
TABLE 3.4 Sustainability-Supporting Behaviors and Example Quotes 




We do have a sustainability plan…more of a stakeholder engagement 
process, and it's really been a ritual to build investment. It was like a 
sustainability plan will look different based on the grant but the process 
you can go through to shape that can be relatively consistent. Some of the 
things I mentioned to you about income commitment and then trying to 
bootstrap your programming to an initiative that already exists in your 
campus or in a community that has funding. It's those kinds of things 




My hope is, the next meeting which will be it is not this coming Monday, 
but the following one, that we will really talk about. I know when I talk to 
several of our PIs and asked, "What would you like to focus on?" and one 
of them really did want to focus on industry and working around that. I 




We wrote grants. Try to partner with other entities that have already been 
or have already been granted a funding of grants. Collaborating with 
different organizations that will forego registration, conference fees, and 
things like that. Anything that we can do in kind or partner or collaborate 
to be included in different things, that's what we do. Government agencies, 
state agencies. Any type of stakeholders that we can partner and 
collaborate with. We do that. 
Marketing the 
Program 
I'd say, making sure that people know about your programs, the outcomes 
and how it benefits the institution. Anytime we've had any kind of success, 
we make sure that the president's office knows about it and that it's 
highlighted in the President's bulletin. If you have the President's support, 
then he's going to fight to keep the program if he sees that there's benefit in 




It's not a plan because we just haven't had the time to really think about 
that completely but if it were to go that way, we do have enough partners 
within our local undergraduate universities to be able to recruit them for 
this program… and maybe make it a commuter program and it would 





While the majority of respondents didn’t have formal sustainability plans, multiple 
respondents reported engaging in behaviors and strategies to enhance program 
sustainability. Some respondents reported searching for grants for alternate funding or 
working with their host institutions’ development office to generate more resources for the 
program. Five respondents sought to market the program to internal and external 
stakeholders to increase institutional investment in the program. Additionally, two 
respondents suggested that they had thought of alternate ways to continue program 
offerings in the case of reductions in funding, primarily through scaling down program 
activities and by selecting program participants proximate to the program site to reduce 
transportation costs. Finally, six participants stated they did not engage in sustainability 
strategies at all. 
Attitudes 
 All participants indicated a strong belief in the value of their programs being 
sustained. Participants usually rested this belief on the positive impact of the program on 
participants lives and future careers.  
“The real richness of this comes with the day-to-day testimonials that we 
have heard the students, that they have made a tremendous 
difference…when we have supported them to continue their journey. 
They have really been able to really maintain the structure of the 
university when they were really faltering. We are very much supporting 
all the coaching activities, the mentorship activity. That, I think, is the 
richness …Sometimes… you may not necessarily see that richness... I 
think that the students who are underprivileged, under-resourced and 
they are educationally disadvantaged, if you provide them elements, I 
think that they take advantage. Some of them may not all the time, but 
the fact of the matter is that if programs like this are in universities, they 




Several participants indicated that the pipeline program was a “family” for program 
participants, specifically for program participants who were vulnerable or marginalized.  
Subjective Norms 
 Respondents shared their perception of how key stakeholders perceived the 
program, as well as their perception of how managers of other pipeline programs regarded 
sustainability. In considering subjective norms, respondents commonly identified four 
stakeholders of primary interest: program participants, colleagues (e.g., university faculty 
or staff), their direct supervisor, and senior leaders of the institution (e.g., the president of 
the university). Generally, respondents did not reference other pipeline program directors 
as important stakeholders without prompting except for pipeline programs situated in the 
Northeastern region. Overwhelmingly, program directors believed that their supervisors 
and program participants valued the program being sustained. Most respondents also 
believed that the leadership of the host institutions for the program valued the program 
continuing, with some exceptions. Similarly, most respondents believed that faculty and 
staff in their institutions were supportive of the mission. However, two respondents 
described challenges in interacting with faculty and staff. These respondents found that 
faculty did not buy into the mission of the pipeline program and it was difficult engaging 
these stakeholders. 
 Regarding supervisors, every respondent indicated that their supervisors were 
highly supportive of the program and of themselves. Many directors identified their 
supervisors as the primary champions for the work on campus and willing to represent the 





“So, she's the founding director… She's maintained and cultured and 
brought up all the relationships, most of the people that we work with 
are relationships that she established and it's very intricate in the medical 
community. So, we have a lot of relationships that we have fostered 
through our different partners that she's developed.” 
Program participants were equally seen as highly supportive of the maintenance of pipeline 
programs. Almost all respondents had anecdotes of the value that the students received 
from the pipeline program (Table 3-6). Lastly, most program managers stated that they 
believed that senior leaders in their institutions was generally supportive of the program 
but some respondents felt that this support was tenuous. Many program managers still felt 
the need to communicate and demonstrate the value of their program to the institution to 
ensure the pipeline program was sustained, as shown in a statement regarding marketing 
the program that is presented in Table 3-6. 
TABLE 3.5 Subjective Norms and Example Quotes 






c When our current president…recognized that we had over 20 
different recognizable, some funded and some totally unfunded 
pipeline efforts. She has done her darndest to try to get these 
connected, but she keeps stuff from popping up all over the 
place.  
Not Valued I am at a very rich institution. We do have some funding … but 
I'm at a very rich institution. I don't understand why an 
institution as rich as the one that I work for currently can't just 






Valued I'm always amazed because every year, before the summer 
program even starts, I have faculty sending emails saying, 
‘When is that program going to start? When are the kids 
coming? I want to be involved. Please let me know, I want to 
come and give a seminar or, I want to mentor students.’ We 
have just incredible young people, and some old people too but 
a lot of young people, young faculty who want to be involved, 
and they're extremely important as well. 
Not Valued It's hard to teach when you don't really understand the mission 
of the work and the background where some of these students 
are coming from…. Some of our faculties are used to teaching 
here at [institution]. It's a whole different group of students. It 
could be in some cases, more handholding. It took a lot more 
than just standing in front of the board lecturing and then you 
leave, and then the TA comes in and explains it more. 
Supervisor 
Norms 
Valued Luckily for us, our supervisor and the director for the program is 
an Associate Provost. She has that direct connect with our 
Provost on campus and the president. We're fortunate to have 
her being in the position that she is in to be able to continuously 
portray that to our upper administration in terms of continued 
support for the program. 
Participant 
Norms 
Valued When we get to see our students… coming back to us and 
participating on-site and taking leadership roles before they 
even matriculate here continuously, I think that's where it's 
worth. Where it's not just us in our department, but across our 
campus… I think the biggest message we're always trying to 
leave our students is that even after you leave us, we're going to 
be here to continue providing support and opportunity. For those 
who are close by near the area, they do take those opportunities 
…to come back 






I don't think anybody has a sustainability plan that I've seen that has made any 
sense… Folks, they talk about it but I don't think they really have a plan. I'd 
say you just need to have good practices in place so that when those events 
occur, you know how to deal. 
 
Perceived Behavioral Control 
 There was significant variation in respondents’ beliefs about their capacity to plan 
for sustainability. As shown above, many respondents felt empowered enough to engage 




ad hoc sustainability strategies. However, several managers felt disempowered to engage 
in sustainability activities. Managers believed that their jobs were already too challenging 
to add the responsibility of sustainability planning. This was particularly true for program 
managers who had smaller teams. 
Other managers felt that planning for sustainability was “above their pay grade” 
and was rather the responsibility of their supervisor: 
“I think the lead PIs are who really need to figure it out. Then I think it 
would be really between him and the chancellor. It would be at that level 
where that would need to be figured out … which point it would be out 
of my control.” 
Lastly, there were two respondents who didn’t believe that sustainability was possible 
outside of their current funding mechanism. Both respondents indicated that this was a 
common belief of pipeline programs and frequently expressed to the funders of the pipeline 
programs.  
“We have a national meeting every single year. The people from [funder] 
go, ‘Let's talk about sustainability,’ and we all go, ‘We don't have a 
plan!’  Every year, ‘What's your sustainability plan?’ We don't have 
plans, you guys need to keep giving us money because if you don’t give 
us money, that’s the end of it!” 
Discussion 
 This qualitative interview study sought to understand how managers of pipeline 
programs conceptualize and plan for sustainability. Overall, there was considerable 
variability in how program managers understood sustainability and engaged in practices to 
ensure program maintenance. This is in keeping with literature that suggests that 
sustainability is a complex theoretical concept.127 88,126 While the PRISM framework 




sustainability inclusive of: 1) continued benefits to program participants, 2) continuance of 
program activities, 3) program institutionalization and 4) program expansion and 
replication.140  
 Despite the heterogeneity in how pipeline programs conceptualized sustainability, 
a number of program managers undertook concrete steps to ensure program continuance, 
though rarely systematically. The majority of these strategies were ad hoc and consisted of 
marketing and advocating for the program to internal and external stakeholders as well as 
seeking out philanthropic support. While ad hoc strategies can help ensure program 
maintenance, PRISM argues that program maintenance is most likely when there are clear 
plans for sustainability that strategically engage multiple internal and external 
stakeholders. However, sustainability planning in this manner is a learned skill; of the five 
managers who reported that they had a formal sustainability plan, two stated they had 
training in project management. This suggests that there might be a benefit in training 
pipeline program managers in project management and quality improvement principles.  
 The conceptual model for this study incorporates TPB which posits that pipeline 
program managers are more likely to engage in sustainability-promoting behaviors when 
they 1) believe there is value in the pipeline programs continuing 2) believe that key 
stakeholders value the program’s continuance and 3) believe they have the capacity to 
engage in sustainability-promoting activities. The program managers interviewed for this 
study showed a strong level of passion for their work and clearly communicated the value 
of the program. Many had personal stories and experiences that brought them to this role, 




in the physician pool as something that was unjust. This passion was often coupled with a 
desire to provide comprehensive support to the participants of their programs. Program 
directors valued their programs and wanted them to be sustainable.  
 Regarding the perspectives of stakeholders, managers felt that the majority of 
stakeholders who interacted with the program were supportive of the program continuing, 
with a few notable exceptions. Supervisors and participants were described as unwavering 
supporters, while faculty and institutional stakeholders were seen as sometimes less so. 
However, even program managers who generally felt accepted and supported by their 
institutions still felt the need to communicate and demonstrate the value of their program 
to stay on the “radar” of institutional leaders, spurring them to sustainability strategies such 
as marketing their program and ensuring that faculty and staff have direct connection and 
knowledge of their mission. 
 This strategy of continually demonstrating the value of the program serves as an 
interesting parallel to the experience of many aspiring URM medical students.141 “Imposter 
syndrome” refers to an often internalized belief of individuals from marginalized groups 
that they are not worthy of participating in spaces where they are under-represented. 141  In 
medicine, this is the nagging belief that an URM medical student might have that they are 
not “good enough” compared to their peers. Consequently, the medical student may feel 
they need to work harder to demonstrate value to stakeholders with influence and power. 
One avenue of future research is to explore whether imposter syndrome plays a role in how 
managers of physician pipeline programs plan for sustainability, especially in regard to 




 Though some managers felt empowered to engage in sustainability-promoting 
behaviors, more managers believed they did not have the capacity to plan for sustainability. 
Often this was due to the many activities, managers were called to oversee as well as a 
belief that sustainability planning was outside the scope of their work. One area under-
explored in this study was the external constraints on managers, including organizational 
factors that may facilitate or impede their capacity to plan for sustainability. PRISM 
provides a useful framework to understand these external constraints. Further exploration 
of organizational factors that influence managers ability to plan for sustainability should 
be explored in future research.  
 Managers’ perceptions of how other pipeline programs plan for sustainability was 
mixed. Previous research has found that pipeline programs rarely share best practices 
(chapter 2). This study somewhat supported this finding with multiple pipeline programs 
confirming that they worked in relative silos. Isolation from other pipeline programs may 
explain how infrequently program managers mentioned other pipeline programs during 
interviews unless prompted. There were notable exceptions among pipeline programs 
located in the Northeast region. Future research should explore how replicating similar 
learning communities in other regions that could support managers in sustainability 
planning. 
Limitations 
 This study was subject to several limitations. First, this study had a limited sample 
size relative to the number of pipeline programs implemented in the United States. 




large, multi-year grants and consequently may perceive sustainability differently from 
pipeline programs with less stable funding.  While this study attempted to be national in 
scope, there was limited representation from Midwestern states and the qualitative nature 
of this study limits its generalizability. Lastly, the open-ended, semi-structured nature of 
the interviews was purposely designed to allow participants to interrogate their own 
conceptualization of sustainability, however a more structured interview where participants 
were provided with a formal definition of sustainability may have allowed for greater 
comparability in the data. 
Conclusion 
 Pipeline program managers are key stakeholders in the implementation and 
maintenance of physician pipeline programs. This study has found that they deeply value 
their programs, often have multiple stakeholders who believe in the work of the program, 
but also often don’t have the capacity, knowledge, or skills to comprehensively plan for 
program maintenance. An early interview demonstrated the depth of this need. One 
manager, when asked by the author whether they had a plan for sustainability asked: “You 
have any suggestions on that?” 
 One suggestion is that pipeline program managers engage in formal training in 
project management coupled with structured, regional learning collaboratives to share best 
practices and resources. However, as PRISM explicates, pipeline program managers are 
only one element in program sustainability and may be highly constrained by the 
organizational and policy environment. More research is needed to identify the ecological 








 This chapter presents the results of a single case study of a pipeline program that 
has been able to sustain programming over the span of twenty-five years. The research 
question for this chapter is: “How do individual, organizational, and environmental factors 
contribute to support the sustainability of a physician pipeline program?” This case study 
employs interviews, document review including program materials and news articles, and 
a literature review to capture the perspective of stakeholders including participants, 
frontline staff, program directors, and senior leaders. A directed content analysis approach 
was used to analyze data using the Practical, Robust, Implementation and Sustainability 
Model (PRISM) in concert with the Theory of Planned Behavior (TPB). Findings indicate 
the program was able to maintain operation despite not having a plan for sustainability due 
in part to have supportive committed program staff, supportive senior leaders, and 
adaptable policies and procedures.   
Background 
 Black and Latinx populations continue to face persistent health inequities.4 These 
inequities are due to social, economic, and behavioral factors, including factors related to 
the provision of health services to Black and Latinx patients.4  Black and Latinx patients 
often experience difficulty in accessing culturally- appropriate health care.10,142 




culturally-concordant health care providers.4,44 This is partly because Black and Latinx 
physicians are underrepresented when compared to the US population.44,82 Only 5% of 
practicing physicians in the United States identified as Black compared to the 12.7% of the 
United States population that identified as Black in 2018.44,82  
 A strategy to increase the representation of racial and ethnic minorities in medicine 
are targeted  educational interventions designed to prepare Black and Latinx students for 
careers in medicine.58,83 These “pipeline” or “pathway” programs commonly provide 
academic enrichment, test preparation, clinical internships,  shadowing,  and mentorship.86 
Pipeline programs have been established in a multitude of settings including schools of 
medicine, hospitals, non-profit organizations, and secondary schools and have been funded 
by public and private entities. 58,84,85  While there has been some evidence that physician 
pipeline programs have been moderately successful in increasing the proportion of Black 
and Latinx physicians, there has been very little study on best practices for their design and 
implementation. Furthermore, to the author’s knowledge, there is no research to date on 
their sustainability.86,87   
 Sustainability is a key programmatic consideration of public health interventions.88 
88,89  Though sustainability has been conceptualized in a multitude of ways in the literature, 
a common definition is the maintenance of intervention activities with fidelity over time, 
especially after the expiration of initial project funding.99 Sustainability is critical to 
understanding the effectiveness of physician pipeline programs due the longitudinal nature 
of such interventions. The desired outcome of physician pipeline programs - Black and 




after the start of the intervention if initiated during undergraduate education. 
 As stated above, little is known about the sustainability of pipeline programs, 
especially after organizational disruptions such as transitions of leadership or lapses in 
funding. Recently, shifting policy priorities has reduced external funding to pipeline 
programs, challenging their sustainability.90 Despite these challenges, some programs 
maintain program activities while others are unable to continue. A better understanding of 
the factors that support pipeline program sustainability is an important and timely area of 
inquiry.44,45,90 
 Two models that provide a framework for understanding how pipeline programs 
remain sustainable over time is the Practical, Robust, Implementation, and Sustainability 
Model (PRISM) and the Theory of Planned Behavior (TPB).72 PRISM is an ecological 
model that describes how individual, organizational and environmental factors interact to 
facilitate or impede program implementation and maintenance. TPB is a behavioral model 
that provides insight into how individual actors decide to engage in behaviors to support 
program sustainability. Together, both models provide a framework to understand the 
characteristics of programs including their host organizations, communities, and 
stakeholders that can support or hinder sustainability over time. Constructs of the PRISM 
and TPB conceptual framework are described in more detail later in the manuscript.  
 This paper uses a case study methodology to explore how a pipeline program 
implemented by a school of medicine has been able to continually sustain programming 
over a twenty-five year period despite organizational and external threats.142 This single 




perspective of multiple stakeholders including funders, frontline staff, program directors, 
senior leaders, program alumni on program sustainability. The research question for this 
study is: “How do individual, organizational, and environmental factors contribute to 
support the sustainability of a physician pipeline program?” 
Methods 
Overview 
 This study used a descriptive case study methodology to understand how a 
physician pipeline program was able to maintain program activities over a span of twenty-
five years. The case study approach is useful in providing in-depth, theory-grounded 
exploration and analysis of a phenomenon that is embedded in the “real world”.142 The case 
study approach is an appropriate methodology for this study as it seeks to explore the 
multiple, complex factors that contributed to the maintenance of a physician pipeline 
program embedded in a school of medicine.  
 This case study utilized multiple data sources including interviews, documents, and 
a review of relevant literature. Telephone interviews were conducted with key stakeholders 
in the pipeline program including staff, program managers, leaders in the medical school, 
funders of the program, and program alumni. Multiple documents were reviewed including 
program reports, news articles, and grey literature related to the pipeline program. Lastly, 
a literature review was conducted to triangulate relevant information.  The case study was 
guided by a conceptual framework based on constructs from the PRISM and TPB models. 
A directed content analysis approach was used to analyze all data using an a priori coding 




narrative describing the setting and timeline of the pipeline program as well as research 
findings categorized by elements of the framework. The study was approved by Boston 
University’s Institutional Review Board (IRB Number: H-38920). 
Rationale for the Case Study Approach 
 Yin provides an in-depth description of the scope and purpose of case study 
research. 142 According to Yin, the case study approach: 
“investigates a contemporary phenomenon (the “case”) in depth and 
within its real world context, especially when the boundaries between 
phenomenon and context may not be clearly evident.”142  
To that end, case studies are useful in exploring complex events and processes. Case studies 
provide a holistic picture of a phenomenon utilizing multiple methods of data collection to 
ensure validity and rigor. In Yin’s framework, case studies can serve to explore phenomena 
to generate theory, describe the components and processes of phenomena, or explain 
phenomena through causal relationships. Case study research uses multiple instruments to 
explore the varied internal and external factors and variables that may influence a 
phenomenon.142 Case studies also are strengthened by theoretical frameworks that provide 
the context and boundaries for how internal and external factors interact within the case.  
 The descriptive case study approach is well-suited to this study. First, this study 
employs an evidence-based conceptual and theoretical framework for analysis using the 
case study method providing a foundation to explore the factors that influence pipeline 
program sustainability. Second, sustainability is a complex outcome influenced by multiple 
individual, organizational, and environmental factors. A case study approach allows for the 




of data to triangulate findings and results.     
Defining the Case 
 In case study methodology, the case is considered the essential “unit of analysis” 
for the study and consequently must be adequately defined and bounded temporally, 
spatially, and contextually.142 This study’s unit of analysis was a pipeline program designed 
to prepare undergraduate students from racial and ethnic groups underrepresented in the 
health professions to pursue careers as physicians. Contextually, the case was a pipeline 
program that had demonstrated sustainability by continuing program activities despite 
losing external funding. Spatially, the case was set in a school of medicine located in a 
mid-sized metropolitan area. Temporally, the case study occurs from the initiation of 
formal pipeline program efforts through external funding (circa 1996) to the present day. 
Conceptual Framework 
 The conceptual framework guiding this case study is based on two theoretical 
models, the Practical, Robust, Implementation, and Sustainability Model (PRISM) and the 
Theory of Planned Behavior (TPB).72 PRISM is an ecological model that describes how 
individual, organizational and environmental factors interact to facilitate or impede 
program implementation and maintenance. TPB is a behavioral model that provides insight 
into how individual actors decide to engage in a behavior.  The combined model is shown 
in Figure 4.1.  For this study, elements of the PRISM model are utilized alone.  
 PRISM is based on the RE-AIM framework, the PRECEDE/PROCEED model and 
quality improvement (QI) literature. PRISM posits that program sustainability is facilitated 




FIGURE 4.1 Conceptual Framework  
 
increase their likelihood of sustainability when: 
• Key stakeholders of the organization (e.g.  senior leaders, program managers, and 
frontline staff) and program participants perceive the program to be beneficial and 
address stakeholder barriers to implementation 
• The host organization’s characteristics support program maintenance (e.g., 
manager support, shared goals, staffing) program maintenance 
• The program has the infrastructure to support program maintenance (e.g., a 
dedicated team, adaptable policies and procedures) 
Other quality-enhancement efforts within the organization
included heightened training of providers (through in-
person education, decision support tools in the EMR,
and evidence-based practice guidelines) highlighting CRC
screening importance and methods. The organization
also implemented staff financial incentives for meeting
organizational target goals in CRC screening rates.
Conceptual framework for evaluating local practices in a
larger context
The guiding framework for our study was the practical
robust implementation and sustainability model (PRISM
[22], presented in Figure 1). PRISM advocates for docu-
menting and defining key factors or “leverage points” at
multiple levels of internal and external stakeholder
influence. The model considers how the external environ-
ment, intervention design, implementation infrastructure,
and adopting organization (with particular emphasis on the
health care teams and providers) and its patients influence
program implementation and success. PRISM expands
upon the RE-AIM framework [23,24], derived from work in
the diffusion of innovations [25-27], and is supported by so-
cial ecology and the PRECEDE/PROCEED model [23,28].
The adaptation of PRISM for this study is illustrated in
Figure 2.
Study participants and recruitment
We gathered qualitative data from 55 participants from
different levels of the organization: 8 health plan leaders,
4 program managers, 23 endoscopy specialists (15 gas-
troenterologists, 8 general surgeons), and 20 primary
care providers (PCPs).
We identified health plan leaders and managers based
on their role in the organization as a resource and pro-
gram decision-maker, and/or their role in designing and
implementing the CRC screening program. We invited
all health plan leaders through an organizational e-mail
to participate in a 45-min face-to-face interview, and
provided lunch for participants. All of them agreed to
participate. We interviewed four of them prior to the
intervention and four of them after the intervention, to
obtain perspectives over time on the anticipated and re-
alized successes and challenges of the implementation.
We also invited four managers designing and imple-
menting the centralized CRC screening program (n = 4)
to a 90-min focus group, occurring after the interven-
tion; all of them participated.
We identified gastroenterologists and general surgeons
because they conduct CRC screening endoscopy (colonos-
copy and flexible sigmoidoscopy) within the organization.
We obtained permission to conduct a 30-min focus group
with the gastroenterologists during a regional staff meeting;
Figure 1 The practical robust implementation and sustainability model (PRISM). The PRISM model for integrating research findings
into practice considers how the program or intervention design, the external environment, the implementation and sustainability
infrastructure, and the recipients (especially at the level of health care providers and their support staff) influence program adoption,
implementation, and maintenance.
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• Policies, regulations, and stakeholders external to the organization support 
program maintenance. 
These elements area described in more detail in Table 4.1. All elements of the PRISM 
model are not necessarily activated in program development, implementation, or 
maintenance, however intentional engagement of PRISM elements can facilitate these 
processes.72 
Data Collection.  
 The strength of the case study approach is the incorporation of multiple sources of 
data to bolster study findings. Multiple sources of data allow for data triangulation and 
increases internal validity. To that end, case study research is an iterative process where 
each source of data can serve to strengthen study findings. This case study incorporates 
data from key informant interviews, document review, archival records, and a review of 
the literature. These sources are described in more detail below and are shown in Table 4.1. 
TABLE 4.1 Elements Within the Practical, Robust Implementation and Sustainability 
Model (PRISM) and Data Sources 
Organizational perspective of the 
program 
The perspectives of 
organizational stakeholders 
(direct staff, managers, and 
organizational leaders) of the 
intervention that support 
program sustainability  
■ Readiness 
■ Strength of the evidence base 
■ Addresses barriers of frontline staff 
■ Coordination across departments  
■ Burden (complexity and cost) 
■ Usability and adaptability 
■ Trialability and reversibility 
■ Ability to observe results  
Interviews 
Program Staff (1) 
Program Managers 
(3) 
Senior Leaders (3) 
Participant perspective of the 
program 
The perspectives of participants 
and alumni that the program 
addresses in order to ensure 
participant engagement and 
program sustainability 
■ Provides participant options 
■ Addresses participant barriers 
■ Reduces burden of participation 
(cost) 








Characteristics of organizational 
stakeholders (direct staff, 
managers, and organizational 
leaders) that support program 
development, implementation, 
and sustainability  
■ Management support and 
communication  
■ Shared goals and cooperation 
■ Expectation of sustainability 
■ Staffing and incentives 
Interviews  








Participant Level Characteristics 
of program recipients 
■ Demographics 
■ Competing demands  







 Sustainability Infrastructure 
Organizational factors that 
support the maintenance of 
program despite obstacles and 
setbacks  
■ Performance data 
■ Dedicated team 
■ Adopter training and support 
■ Adaptable protocols and procedures 
■ Facilitation of sharing of best 
practices 








External Environment Factors 
extrinsic to the program that 
influence program sustainability 
and maintenance 
■ Funder satisfaction 
■ Regulatory environment  
■ Community resources  
 
Interviews  







Literature Review  
 
Interviews 
 Interviews were conducted with key informants that represented all essential 
stakeholders identified in the PRISM model including pipeline program participants, staff, 
managers, senior leaders of the host institution, and program funders. Interviews were 
conducted by telephone by the lead author, recorded and transcribed verbatim, and checked 





 Interview participants were identified through purposive sampling from multiple 
sources.138 Sources included: 1) the current program manager of the pipeline program who 
served as a gatekeeper to the study site, 2) web search, and 3) recommendations from other 
study participants. Potential participants were invited to participate in the study between 
September 2020 and February 2021. Participants were contacted by email and sent a study 
description and research information sheet.  Respondents who consented to participate 
were scheduled for a telephone interview. Recruitment was halted after data saturation was 
reached. 
 The interview guide for this study consisted of open-ended, semi-structured 
questions designed to elicit pipeline program managers’ beliefs around sustainability and 
the strategies they employed to ensure program maintenance.  The guide was developed 
based on the conceptual framework and was modified to be responsive to the role of the 
respondent. The interview guide is presented in Appendix B.  
Documents 
 Several documents were reviewed for this case study including meeting agendas, 
program reports and evaluations, grant proposals, news articles, state and federal 
legislation concerning pipeline programs, and medical school licensing requirements. 
Documents were obtained from multiple sources including directly from key informants 
and web search. Specifically, documents reviewed included: 
• University-wide student newspaper beginning in 1996 




• Two national evaluation reports commissioned by the pipeline program funder  
• Meeting agendas for annual meeting of pipeline programs convened by the grant 
funder 
• Federal legislation authorizing funding for federal pipeline programs beginning in 
1996 
• Annual grantee reports to funder starting in 2017 
• Liaison Committee on Medical Education (LCME) licensing requirements and 
documentation143 
• Schedule of activities for the program for 2019 
Archival Records 
 Archival records were incorporated in this study, specifically the enrollment and 
matriculation rate of students of Black and Latinx students from the school of medicine as 
well as enrollment information in the pipeline program.  
Literature Review 
 This study also incorporated data from a previous literature review of pipeline 
programs (Chapter 2). This literature review provided information about factors in the 
external environment that influence pipeline programs, specifically policy and regulatory 
factors.  
Data Analysis.  
 Directed content analysis was used to analyze study data based on Hsieh and 
Shannon’s approach.137. Coding categories and subcategories were based on constructs 




analysis. The author and another researcher coded an initial seven interviews 
independently, then met to discuss and resolve discrepancies. After discrepancies were 
resolved by consensus, the two researchers modified the codebook and independently 
double coded the remaining data. The researchers met every three weeks to discuss the data 
and resolve discrepancies by consensus discussion. After all transcripts were coded, the 
research team met a final time to review themes and interpret data. The qualitative software 
NVivo 12 ad Microsoft Excel were utilized to aid in the organization of data.139  
Results 
 This section provides the results of the case study. First, a description of the setting 
of the case is presented followed by a short history of the pipeline program that serves as 
the unit of analysis. The case is then discussed using the elements of the conceptual 
framework to identify key facilitators and barriers of program sustainability. 
The Setting 
The setting for this case study is a physician pipeline program hosted by a public 
medical school in the United States. The medical school resides in a state with significant 
racial diversity. The state has one of the largest populations of Black residents in the 
country as over a quarter of the population identifies as Black. The state also has significant 
health disparities, ranking in the bottom quarter in life expectancy amongst all states in the 
nation. Similarly, the state ranks in the top quintile of residents on Medicaid as well as 
black residents on Medicaid. Compounding these needs may be inadequate access to health 





The medical school has been in existence for over 50 years and enrolls 
approximately 600 students annually. Over the course of the institution’s history, the 
school of medicine has trained over 7,000 physicians. However, the number of enrollees 
of color in the school is disproportionately low compared to the population of racial and 
ethnic minorities in the region. For example, in 2019, approximately 9% of matriculants 
from the medical school were Black compared to 26% of Black residents in the state. This 
disparity helped drive the need for the school to adopt a pipeline program. As a senior 
leader of the school shared:  
“Despite being in [state], where we have a very large African American 
population as a state, we had very few African American matriculants to 
medical school. Quite frankly, we felt a strong commitment to increase 
the number of minority students, so we would at least be aiming toward 
representing the population. Now the population of [state] is probably 
26% to 27% African American. Our class of about …140 or 160 medical 
students, we would have 10 or 11. It was very low compared to what we 
would love to see.” 
The Pipeline Program: Origins and History 
 The physician pipeline program implemented at the school of medicine has been 
sustained for over 25 years. Over that time, the program has weathered internal and external 
threats to its existence. However, the program continues to provide its services to aspiring 
medical students from underserved backgrounds. A brief description of this history is 
provided below and illustrated in Figure 4.2 
 The first structured pipeline program designed to increase undergraduate 
preparation for careers in medicine was initiated in the medical school in 1996 according 
to key informant interviews, reports from the funding organization, and a review of the 






















































































































































































interest in diversifying the body of students who matriculated to the medical school. In 
1996, the medical school applied for and received a grant (Grant A in Figure 4.2) to 
implement a pipeline program that focused on preparing undergraduate students for 
medical school. 
 The initial pipeline program occurred over six weeks in the summer. According to 
a summary of the program by the funder, the program focused on the following activities:  
• Academic support and enrichment in the basic sciences   
• Mentoring with faculty and health professionals 
• Support in preparing and tacking the Medical College Admissions Test (MCAT) 
• Professional development classes designed to support applying and being 
successful in medical school. 
The program enrolled approximately 125 students a summer on average. Students were 
recruited nation-wide to participate in the program and were provided travel to the program 
site, lodging on campus, and a stipend for the summer.  
 In 2005, the school of medicine lost funding for the initial program. Key informants 
shared that the school did re-apply for funding but their application was rejected and they 
were not awarded the grant. The reason for the loss of funding is unclear; key informants 
suggested two potential causes for the loss of funding. First, at the time the grant was up 
for renewal, the funding organization was undergoing a strategic re-conception of the grant 
program and disseminated a new request for proposals with this new strategic direction. 
According to one key informant involved with the pipeline program at the time, the school 




On the other hand, another key informant suggested that the grant was lost due to the 
funders desire to fund programs who had not received funding in the past. Whatever the 
case, after the termination of the grant the pipeline program halted operations during the 
summer of 2006. 
 However, after a year of no programming, the pipeline program was re-instated 
solely supported by institutional funding from the school of medicine. Interviews with 
program staff describe this funding originating from senior leadership of the medical 
school, namely the dean of the medical school. The program coordinator at the time 
estimates that approximately $250,000 was provided from the institution to continue 
pipeline program activities. If the above sum is accurate, this new level of institutional 
investment was less than what was provided under the previous grant program. Nonetheless 
this level of funding allowed the program to continue, though in a reduced form.  
 The program reduced the number of staff as well as program participants. The 
program enrolled between 15–20 program participants a summer compared to the over 100 
students enrolled under the previous funding mechanism. Additionally, the program 
reduced the amount of the stipend students received for participation and limited student 
housing and travel. The program had less access to paid staff; by most accounts only one 
program coordinator staffed the program at the time. To that end, the program relied 
heavily on volunteers such as current medical students, faculty, and community 
organizations to perform essential functions such as curriculum development and teaching.  
 The program continued in this way for approximately four years. In 2011, the 




another funder to support the pipeline program once again. However, the scope of this grant 
not only included multiple schools of health professions (e.g., dentistry, public health) it 
also expanded the program to serve students in middle-school, high-school, as well as 
offering a post-baccalaureate program. This expansion of scope and mission involved 
many more stakeholders in the program including senior leaders, faculty, and staff of other 
health professions schools.  
 One of the primary impacts of this new funding stream on the undergraduate 
physician pipeline program was a restoration of the financial resources lost under the 
previous grant cycle. According to grant documents from the funding organization, the 
program was funded over $500,0000 a year. This enabled the enrollment of 50 students 
yearly in the undergraduate pipeline program component. While there was additional focus 
on allowing students the opportunity to explore other health professions program, medicine 
remained a strong concentration.  
 Four years later in 2015, the school of medicine found their pipeline program once 
again defunded as their second grant was terminated. Like the loss of the previous cycle of 
external funding for the pipeline program, the funding organization underwent a strategic 
re-structuring of its grant portfolio. However, unlike the previous cycle, this re-structuring 
was primarily due to external policy issues at the funding institution and resulted in the 
defunding and discontinuation of a majority of its programs nationwide.  
 Though the termination of the grant led to staff turnover and a significant 
restructuring of the program’s infrastructure, the pipeline program was not halted. As Grant 




funder of the school’s pipeline efforts (Grant A). By this time, the funding organization 
had undergone additional strategic re-alignments while the school of medicine had been 
able to strengthen its infrastructure and partnership with other health professions schools 
under the aegis of Grant B. Consequently, the school successfully received the grant (Grant 
A.2) in 2016. The pipeline program continues to provide services under this gran at the 
time this study was conducted. 
Factors that Support Program Maintenance 
 Despite multiple threats to the pipeline program, the program was able maintain 
program activities with the exception of one year. According to PRISM, program 
maintenance is facilitated when key program, organizational, and environmental elements 
are activated. These elements are categorized in six domains (organizational 
characteristics, organizational perspectives, participant characteristics, participant 
perspectives, the implementation and sustainability infrastructure, and the external 
environment).  Based on the analysis of the data, Table 4.3 describes the factors that 
contributed to program sustainability utilizing this conceptual framework. Each domain 
and its corresponding element are described in more detail below with supportive quotes 
from key informant interviews and data sources. 
The Participants 
 Interviews with past program participants and a review of program documents 
indicate that the pipeline program engaged a diverse range of participants. Based on 
documents from the funder of grant A, participant characteristics changed over the course 




TABLE 4.2 PRISM Elements Activated in Case Study  
Organizational perspective of the program 
■ Ability to observe results  
 
Participant perspective of the program 
■ Provides participant options 
■ Addresses participant barriers 
■ Reduces burden of participation (cost) 
■ Provides feedback of results  
 
Organizational Characteristics 
■ Management support and communication  
■ Shared goals and cooperation 
■ Staffing and incentives 
  
Participant Characteristics  
■ Demographics 
 
Implementation and Sustainability 
Infrastructure  
■ Performance data 
■ Dedicated team 
■ Adopter training and support 
■ Adaptable protocols and procedures 
■ Facilitation of sharing of best practices 
 
External Environment  
■ Funder satisfaction 
■ Regulatory environment  
■ Community resources  
 
under-represented in the health professions. In the first phase of grant funding (Grant A) 
this was an explicit focus on racial and ethnic minorities, specifically Black students. 
However, over time this became a more general focus on students who came from 
“educationally and economically disadvantaged backgrounds”. Literature from the time 
suggests that this is due to the policy environment of the early 2000s as affirmative action 
policies were facing increased legislative and judicial scrutiny.145  
 Data suggests that the pipeline program activated multiple elements of PRISM in 
support of sustainability including providing participants options, addressing barriers to 
participation, reduced the burden on participants to participate in the program, and 
provided participants feedback on their performance (Table 4.2). All past participants (n = 
6) interviewed had a favorable impression of the program including participants who had 
participated in other pipeline program opportunities. Participants generally found other 
experiences to be inferior to their experience in this program. For example, one participant 




“That program I definitely was like, "Yes, I don't want to go here for med 
school. It's definitely…like getting people in but not really like 
inclusion… Diversity without inclusion, that's what it felt like… Which, 
of course, is something compared to [program]… we had people from 
Hawaii and Nevada and New York. It was definitely more of a melting 
pot” 
Other respondents noted the inclusiveness of the pipeline program. Participants came from 
a wide range of backgrounds, however according to interviews, program staff were explicit 
in trying to recruit students with limited exposure to the health professions and with 
promising, yet not exemplary academic performance. The stated purpose of this strategy 
was to recruit and support students who had the potential to be successful but needed 
additional support. This focus was not only driven by pipeline program staff that the site 
but by the funding organization for grants A and A.2: 
“We want to really change perceptions of what talent looks like and 
where talent should come from, because this is a national program and 
students are accepted from anywhere across the US. Also, our GPA is 
2.5. We're looking at [students] who show promise, we're not looking for 
the 4.0 from [elite] institutions. We're about really changing and giving 
opportunity, so that's really helped to reshape how people think about 
talent.” 
Notably, despite this aspiration, according to a 2015 evaluation of the program, the average 
GPA for all sites nationally was 3.5. 
 Participants expressed that the program spoke to their needs in multiple ways. First, 
participants valued the opportunity to interact with their colleagues in the environment of 
a school of medicine. Many participants saw the opportunity as an opportunity to engage 
with fellow students from all walks of life but with a shared cultural identity. Participants 





“I always go back to this if I'm telling other people about my experience 
with [school] as a current student. I think it really boosted my self-
confidence. Like, at the time I'd say I was going through a quarter-life 
crisis. I was like, "I don't know if I'm really going to be able to make it 
in med school."... I think being in that environment with other students 
of color who were from disadvantaged backgrounds was really 
affirming.” 
Students who participated in the pipeline program after its expansion to include other health 
professions in addition to medicine appreciated the flexibility for students to explore other 
health career options. This flexibility allowed students to change their professional 
aspirations and in at least one example encouraged a student not to pursue a career as a 
physician: 
“I think they did their best in making sure everyone was exposed to 
different fields of health professions, which is interesting too because I 
know someone who was in the program with me and she was pre-med at 
first and she ended up going to PA school.” 
Cost was identified by multiple respondents as a major obstacle to participation in 
academic enrichment activities like pipeline programs. Key informants identified the 
stipend provided by the program to participants as a key strategy to address this barrier. 
Several noted that students from underserved backgrounds often did not have the resources 
to pay for these opportunities; even free enrichment activities incur an opportunity cost to 
the participant because they cannot engage in other activities such as full-time employment. 
Consequently, the pipeline program providing stipends, housing, and transportation 
addressed many students’ barriers to participation.  
“One of the other things that… I think was really important about this 
experience that was crucial for URMs is that the experience was paid. 
Many URM students, we can't afford to do some of these free summer 
internships and things like that. Many of us rely on these summer 




afford applications to grad school or medical school. In my case at that 
time, literally to pay rent or pay bills. That was a really important aspect 
of the program.” 
At the same time, the above participant suggested that the pipeline program should do more 
to address additional financial barriers to pursuing medical education after the program 
such as the cost of applying for medical school: 
“When you apply to medical school, those who are interested in 
potentially interviewing you send you a secondary application. 
Secondary applications cost anywhere between $50 to $100 apiece, so 
that was around $750, $800 that I spent there, ordering transcripts. Then 
of course, I had to buy a suit for interviews. Luckily, this cycle, all the 
interviews were virtual. However, next cycle, they’ll be going back to 
face-to-face interviews, so that’s airfare, hotel stay …For a lot of 
minority students, we don’t have that access to that kind of money.” 
One way the pipeline program addressed the costly nature of the application process for 
economically disadvantaged students was to provide a guaranteed interview to pipeline 
program alumni if they chose to apply to the school of medicine that hosted the pipeline 
program. Thus, applicants knew they had the chance to interview in at least one institution 
that they were nominally familiar with through the pipeline program.  
 Lastly, the program provided students feedback on their performance in the 
program, specifically for the academic component of the program. Students received 
grades for their courses and were provided direct feedback on their performance on tests 
and quizzes. However, many students noted that since these courses were not eligible for 
course credit at their universities of origin, there were few external incentives to take the 





 PRISM posits that programs are highly influenced by the characteristics of their 
host organizations. Similarly, the perspectives of key organizational stakeholders towards 
a program or intervention can facilitate or impede program development, implementation, 
and maintenance. Multiple elements from PRISM were observed in this study. The 
perspectives of frontline staff, program managers, and senior leadership of the host 
organization reflected the elements of observability of results. Additionally, organizational 
characteristics activated in this case include management support, shared goals, and 
staffing and incentives.   
 Overall, organizational stakeholders at all levels (direct staff, program managers, 
and senior leaders) shared a positive perception of the pipeline program. While these 
perspectives varied, the generally fell into the ability to observe results element of the 
PRISM. Respondents supported pipeline programs because they genuinely believed they 
worked. When asked about the impact of the program, all respondents described positive 
outcomes of program recipients. Notably, while many respondents described students who 
went on to become physicians after participating in the program, many respondents 
described participants who went on to other professions as success stories as well.  
 One of the reasons respondents believed these programs worked is because they 
were able to directly observe the results of pipeline programs. Key informants shared 
meaningful interactions they had with program participants or anecdotes of participants’ 
success. Some key informants who were URM physicians raised themselves up as 




had on their own academic journey.  
“I think at least some background to explaining why I'm passionate about 
the work is that I'm a product of the work. I'm actually a product of the 
[pipeline program] … I am a believer that it works” 
 Multiple characteristics of the school of medicine served to facilitate the program. 
First, the support of leadership at all levels of the institution was critical to program 
implementation and sustainability. Organizational leaders had the ability to facilitate 
access to institutional resources as well as advocate for programs internally and externally. 
Overall, key informants with institutional knowledge described senior leaders as 
supportive of the program if occasionally disengaged from the details of program 
implementation. This support was demonstrated by senior leaders advocating for the 
program externally, personally meeting with \ program participants, and providing 
financial resources to the program when needed.   
 Key informants provided multiple examples of organizational leaders engaging 
with the pipeline program to promote it internally and externally. One informant noted how 
the president of the university invited pipeline program participants to have lunch at her 
house. Another noted how all program participants had the opportunity to meet with senior 
leaders in the school of medicine and how the dean of the school of medicine hosted a 
seminar for all students. Participants found this particularly meaningful because many of 
the senior leaders involved with the pipeline program were URMs. Lastly, a key informant 
who was hired as new faculty at the university recalled being recruited by a senior leader 
in the institution to become involved in supporting the pipeline program. 




program, some stated that leaders had little engagement and communication in the day-to-
day implementation of the pipeline program, particularly during grants A and B. A key 
informant shared how this low level of engagement influenced grant oversight. 
Specifically, the informant described the transition from internal funding to grant B causing 
operational challenges for the first two years of the new program, especially as the program 
expanded its scope of work. This led to general mismanagement of the program resulting 
in participant dissatisfaction. According to the key informant this was due to the fact that 
there was limited oversight by senior leadership.  
“When I came into this position… the program already had a number of 
challenges due to previous mismanagement… I think the issue was that 
there was a disconnect between those who were running the program and 
institutional leadership, as such that institutional leadership trusted those 
individuals to be the stewards of the program, but they were limited by 
the amount of information that they were receiving. They were led to 
believe that everything was okay since they've heard nothing about the 
program…It wasn't until you start to see declining numbers…leadership 
began to inquire. Ever since then, leadership was much more intentional 
with paying attention to the program and asking questions.” 
After this period, respondents noted that senior leadership were more engaged in tracking 
program performance. One respondent noted that this engagement became more regular 
and under grant A.2 program staff had weekly meetings with a senior leader in the school 
of medicine to discuss school-wide pipeline initiatives.  
 Perhaps the most substantive sign of institutional investment in the program was 
the financial investment to fund the program after external funding was terminated (grant 
A). A key informant describes this funding as coming from the highest levels of leadership 
in the school, the dean of the school of medicine. The key informant credited the dean with 




then providing that funding to the program coordinator at the time with limited direction 
as to its use. The program coordinator then developed a program modeled after the program 
under Grant A.  
 However, other respondents acknowledged the institutional interest in the program 
but stated that they believed the pipeline program was not valued as a core component of 
the mission of the school of medicine. They argued that with the exception of the period of 
time described above, the institution relied on grant funding to implement pipeline 
programs instead of building the programming into the budget of the school of medicine. 
One respondent indicated that this was particularly problematic because pipeline programs 
are required for the school of medicine’s licensing: 
“That was one of my frustrations…why are we utilizing grant funds to 
satisfy an LCME requirement? It was standard 3.3 … Okay, so why are 
we using grant funds to satisfy something that is institutionally-
mandated?” 
 Organizations that share goals and cooperate are more likely to support programs 
that require collaboration. For pipeline programs to be successful they rely on multiple 
stakeholders to come together to support program participants. Key informants indicated 
the school of medicine as being highly collaborative in supporting program implementation 
and maintenance. Specifically, school of medicine faculty were described as a key 
component of the implementation of the pipeline program according to multiple key 
informants. Faculty played multiple roles in program delivery. First, faculty were often 
recruited to provide instruction for the academic enrichment component of the program. 
Faculty would teach courses on topics designed to prepare participants for medical school, 




served as mentors to program participants and supported them in their exploration of health 
careers. All key informants stated that the faculty of the school of medicine were highly 
supportive of the program and shared the goal of diversifying the physician pipeline. One 
former participant of the program shared: 
 “Faculty really wanted to be part of the program and you could see that. 
Open door policies, many of the faculty members would work with 
students after hours. Keep in mind, participation in this, I imagine, was 
probably outside of their normal duties as faculty to the University...This 
was 30, 40 hours a week that they were spending teaching these lectures, 
allowing us to shadow, all these things.” 
Faculty were compensated with a stipend for their time according to a principal investigator 
of grant A. However, multiple respondents indicated that faculty put significantly more 
effort into supporting the program than they were compensated for: 
“We were able to get professionals who were willing to sacrifice and 
donate their time and take a personal interest in the grooming of the 
students, not just for the summer or throughout the school year, but 
to…form an additional layer of mentoring and connecting and working 
with somebody… Those shadowing relationships extended well beyond 
the summer. “ 
 While faculty were seen as overwhelmingly supportive of pipeline program efforts, 
staff were seen as less so. How the staff of an organization engage with their work is a key 
factor in program maintenance. Key informants who had oversight over the pipeline 
program described a staff infrastructure that at times was not supportive of program 
functions. Specifically, respondents noted the finance and grant management department 
as being particularly unhelpful: 
“It’s you and you depend on your program managers, you depend on the 
financial people in the institution to do their work because last time I 
checked, I don’t do accounting. You know what I’m saying? I am not an 




budget due for [program] and we needed to turn it in, we didn’t feel like 
we were getting the assistance that we were required…We jokingly said, 
"Oh no, you had the doctor and the dentist doing the budget alone." 
As described above, to surmount this obstacle program staff employed different strategies. 
During grant A and the initial years of B, program staff took on the budgeting and financial 
responsibilities. One program coordinator went so far as to take a budgeting class at the 
school of medicine in order to have the skills to address the budget. However, towards the 
end of grant B and throughout grant A.2 staff were able to use the infrastructure of another 
department in the medical school to support their financial and budgetary needs. This was 
done at the behest of a senior leader who had the authority to task staff to support the 
pipeline program: 
“This was important to [name of senior leader]. [Name of senior leader] 
controls [department] because she’s the director. She can give directives 
to people that work in her org structure, but she doesn’t control 
[department of the pipeline program] That’s another associate dean that 
controls that. Like I said, that is -yes, it’s just very political, and then it 
gets really confusing,” 
While staffing concerns created obstacles for the implementation and maintenance of the 
program, institutional leaders served as champions for the pipeline program. 
The Implementation and Sustainability Infrastructure 
 According to the data, the program infrastructure of the pipeline program included 
multiple elements that supported program sustainability. These elements included tracking 
of program performance data, a dedicated team for implementation, adopter training and 
support, and the facilitation of sharing of best practices. Notably, there was no evidence 
of one element critical to program sustainability – a formal plan for sustainability. 




program activities. Performance data were regularly captured since the inception of the 
pipeline program according to interviews with key informants and reports from funding 
organizations. Funding organizations provided the impetus and structure for tracking of 
performance data.  The program captured multiple short-term to long-term metrics from 
participant engagement in the program to matriculation from medical school. As a 
representative of the funding agency stated when discussing the outcomes tracked by the 
program: 
“We can start with the most immediate…with the students, where 
they report an increased sense of self efficacy in terms of career 
decision-making. They also feel that they have a better foundation of 
study and learning skills. They feel that they have better connections 
in terms of relationships, whether its peer to peer, expanding their 
peer networks, expanding their network of role models, other 
individuals who can maybe serve as mentors.  Also, in terms of the 
impact, we have seen students report increasing grades in the basic 
sciences. Those are the immediate, like right after they leave the 
program. Longer term, we have seen an increase in the number of 
particularly underrepresented minorities who apply…and matriculate 
to medical school” 
In addition to the support provided by the program funder, the pipeline program has sought 
to expand its internal tracking capabilities. Last year, they hired a full-time program 
coordinator who is responsible for data tracking and management.  
 A dedicated team of individuals whose job functions are directly responsible for 
program implementation is a necessary component of a strong sustainability infrastructure. 
The program team varied over the program’s lifecycle and was highly dependent on the 
funding mechanism. However, the pipeline program generally had a consistent core of 
personnel who were explicitly responsible for program implementation. This was 




during the time period. According to multiple respondents, she possessed institutional 
knowledge and informal influence in the school of medicine and was able to leverage these 
resources to support the pipeline program.  
 At the same time, principal investigators of the pipeline program described a 
tension between their management responsibilities for the program and their primary job 
functions at the university. One manager noted that while a percent of his time was 
supported by the grant funding, his primary role in the school of medicine conflicted with 
the work requirements of managing the pipeline program.  
“A lot of us were doing this as an additional assignment to our current 
roles. Me…I not only oversaw part of the program, I also had a fulltime 
role within the office… [pipeline program] still taking, let’s say, 25% of 
my time, while I may have a lot of 25% of my time towards the program, 
it requires much more than 25% of my time. Our only fulltime person 
that was on the grant was [program coordinator].” 
Despite this tension, program managers stated they were committed to the work and 
employed various strategies to increase their capacity to support the pipeline program. For 
example. one program manager described coming to agreement with her supervisor to 
allow her service to the pipeline program to be accepted as a formal part of her job 
description.  
 Regular training and support of program staff is a component of a sustainable 
program infrastructure. A well-trained staff is central to program improvement. The level 
of training provided staff responsible for the implementation of the pipeline program varied 
over time and was highly influenced by the funding organization. In funding cycles A and 
A.2 respondents indicated that they participated in at minimum annual meetings with the 




No respondents indicated the school of medicine provided training on program 
management, quality improvement, or strategic planning to pipeline program staff, 
however staff indicated that they were able to take advantage of the university 
infrastructure to access training opportunities on their own. For example, one program 
coordinator describes registering for a class at the university to help her learn necessary 
budgeting skills to manage the program.  
“I grew tremendously. I took my first graduate school course when our 
director was too busy to finish the information that needed to go in for 
us to receive our last check. I took a budgeting management class. The 
people in the class, along with the people in the grants department, 
helped me pull together the budget and the budget narrative for the last 
$250,000 for the program. Thus, I went and got a certificate in 
undergraduate budget management, and I finished a master’s in public 
administration. We were all growing”  
In concert with training of program staff, sharing of best practices across organizations 
supports the learning of program managers and consequently, increases their capacity to 
guide program implementation and maintenance. Program staff provided examples of 
sharing of best practices among colleagues and peers. One program manager discussed 
reaching out to a colleague who had developed a pipeline program in another university 
when looking for guidance in developing a shadowing program for the re-constituted 
program under Grant B  
“I was trying to get 80 people shadowing. I had reached out to a 
colleague I had met…They had a former… program similar. They had a 
shadowing schedule that could accommodate that many people. I was 
like, ‘Do you mind if I utilize that as a guide?’ 
No other program managers described sharing best practices with colleagues with the 




and A.2. During this meeting, program staff described a “speed networking” round where 
program managers would be able to share about their program practices with several peers 
from other program sites. Program staff described this as the most beneficial component of 
the annual meeting.  
 While staff training and sharing best practices builds the internal capacity of 
program staff to support the infrastructure of the program, adaptable policies and 
procedures provide the flexibility organizations need to appropriately respond to dynamic 
factors that may influence program functions. For pipeline programs, policies and 
procedures around program recruitment, activities, relationships, and resources must be 
flexible to ensure that programs can continue to operate in different contexts. Over the 
course of its history the pipeline program showed a capacity to change policies and 
procedures to suit program needs as well as to adapt to external threats such as reduced 
funding.   
 The loss of external funding for the pipeline program between 2006 and 2011 is a 
key example of program adaptability. Working with a fraction of its previous budget, the 
program was able to continue operations through modifying its enrollment procedures to 
maintain a smaller cohort of students, reducing housing costs, recruiting volunteers from 
current medical students and medical school faculty to support critical program functions, 
and relying on a network of community partners to provide shadowing and mentoring 
opportunities. A more recent example of the adaptability of the program was its response 
to the impact of the COVID-19 epidemic on the 2020 program year. Due to limitations on 




program to be completely remote. Interviews with program staff, program participants, and 
a review of program materials from the program year indicate this shift was a substantial 
change of the program model and required the adaptation of multiple program processes 
from how academic enrichment was delivered and evaluated to modifying simulations to 
be virtual rather than in-person. 
  The last, and perhaps most important, component of a sustainability infrastructure 
is a plan for sustainability. Plans to ensure program sustainability incorporate critical 
strategic thinking on the resources, stakeholders, and processes needed to facilitate 
program maintenance. No stakeholder with operational authority over the pipeline program 
spoke to a formal or informal plan for sustainability for the pipeline program. Multiple 
program managers indicated that they believed that planning for sustainability was not a 
component of their role. Similarly, other program managers weren’t aware of whether 
sustainability plans existed or not.  
The External Environment 
 The context of the external environment plays a large role in program maintenance. 
Namely, PRISM identifies funder satisfaction, the regulatory environment and community 
resources as key external factors. All three were activated in this case. 
 All respondents responsible for program implementation identified the program 
funder as having a strong influence on program implementation. Consequently, funder 
satisfaction drove several processes and procedures. As described above, the pipeline 
program received funding from two external funders under grant A, A.2 and grant B.  




requirements on program implementation than the funder for grant B. The funding 
organization for grants A and A.2 provided a framework for implementation of pipeline 
programs to all their funded sites. They dictated policy for multiple components of the 
pipeline program including participant recruitment, curriculum, program activities, and 
staffing. The funder also provided evaluation support, centrally tracking performance data 
across sites to level that they were able to determine whether students who participated in 
any of its pipeline programs matriculated to medical school. The funding organization also 
required that host institutions match grant funds, perhaps one of the more impactful policies 
on program sustainability. In contrast, key informants shared that the funding organization 
for grant B had relatively less restrictions, including less-intensive data management and 
no requirements for cost-sharing of the program.   
 The regulatory environment of the pipeline program also had an impact on the 
pipeline program. Two primary sources of regulatory influence arose in the data; federal 
policies regarding affirmative action and policies implemented by the licensing body for 
the medical school.  
 As described above, in the late 1990s and early 2000s there was a national shift in 
the use of affirmative action policies in higher education, primarily due to a series of 
judicial rulings and legislative initiatives scrutinizing such policies. In 1996, a federal court 
invalidated n admissions policy by the University of Texas designed to increase the number 
of applicants of color that were accepted into the school. Around the same time, California 
passed a ballot initiative designed to exclude the use of race as criteria for admissions. 




increase racial and ethnic minority participation in the education system. This policy 
changes had an effect on the proponents of pipeline programs. The funding organization of 
grant A identified the challenge of this new environment in a report on its activities: 
“The current climate presents a challenge not only as to where new sites 
could be located but who can be included in the potential pool of 
grantees. For instance, there is consensus among all involved with the 
program that at least one site is needed in California. However, at this 
writing it is uncertain whether any University of California medical 
school can compete for a program award, given the requirements of the 
grant and the uncertain state of the law.” 
At the time in becoming the Summer Medical Education Program, the focus was on looking 
at all underserved communities. It could be by economic, status, looking at race ethnicity, 
also looking at a rural versus urban, so kind of broadening our definition of diversity. In 
order to comply with these new regulations, the funding organization underwent a strategic 
shift and changed its focus from recruiting populations of color under-represented in the 
health professions and being open to any interested participant with a preference for 
students socioeconomically and educationally disadvantaged. 
 There was also significant regulatory pressure on the university and school of 
medicine to diversify its student population due to a long-standing court case that argued 
that the university system for the state was not diverse enough and bore the vestiges of Jim 
Crow segregation. This court case put pressure on all institutions of higher education in the 
state to diversify their student body and faculty and consequently to promote pipeline 
programs. As one senior leader described the situation: 
“[State] was under a court order. Our University was under a court order 
to increase the number of minority faculty. …It had to do with 
desegregation. I don't remember what the name of that court order was 




of why the pipeline programs were necessary, and even if they didn't 
come here for medical school, if they at least saw us during an 
impressionable part of their career maybe they would come back.” 
 Additionally, multiple participants indicated the influence of the Liaison 
Committee on Medical Education (LCME), the accrediting body for schools of medicine 
as a driving force for maintaining a pipeline program. LCME has pipeline program 
activities as one of its standards for accreditation: 
“Medical education programs will be found to be satisfactory with 
Element 3.3 when they have all of the following:  . . . Ongoing systematic 
recruitment and retention activities, e.g., pipeline programs and 
partnerships, to achieve mission-appropriate diversity outcomes in its 
students, faculty and senior administrative staff.” 
Two key informants stated accreditation was perceived to create institutional interest and 
investment in pipeline programs, though they felt that that accreditation was not a sufficient 
driver of authentic institutional engagement in the pipeline programs:  
“I talked to somebody from the medical school and they were preparing 
for accreditation again, and all of a sudden you prepare for accreditation 
and it's time for you to gather up these black people. It's time for you to 
put people in place so people can see that you got some black folks 
somewhere” 
 Lastly, multiple respondents described a dependence on community resources to 
implement the program.  As the purpose of the pipeline program was to engage and expose 
students to medical practices, program staff worked to engage physicians in the community 
to support the program. Program coordinators discussed relying on health professionals in 
the community to lead seminars introducing students to their work, provide shadowing 
opportunities in their practices in the community, well as to serve as mentors. Program 




program participants in the local community by providing tours of the region and guided 
visits to cultural institutions.  
Discussion 
 This single case study provides an in-depth exploration of a pipeline program that 
has sustained program activities over 25 years. Using PRISM as a conceptual framework, 
this study explored the factors that facilitated program sustainability as well as the 
organizational and environmental challenges the program faced. Overall, this study found 
that strong support by institutional stakeholders including program staff, program 
managers, faculty, and senior leadership in concert with external funding helped the 
program to continue over the last two decades. However, despite these facilitators, there 
were still several factors that put the program at risk, especially the lack of a plan to ensure 
sustainability.  
 In PRISM, interventions are more likely to be sustained if they speak to the needs 
of their recipients. This is particularly true for pipeline programs as programs that don’t 
speak to the needs and barriers of program participants may experience challenges in 
recruitment and enrollment, as shown in Study 2.  In this case, program participants 
described a program that centered and supported their needs. Many participants had 
experience with other pipeline programs over the course of their academic careers and 
compared the pipeline program favorably to those other experiences. All participants 
singled out interactions with their peers, program staff and school of medicine faculty as 
the primary benefits of the program.  




support for the program, volunteering their time and resources towards program 
implementation. There were several reasons for such strong buy-in for the program, 
including that the program was in line with organizational goals to diversify school of 
medicine students and faculty Another driver of this buy-in was program managers who 
served as champions of the program and engaged multiple stakeholders to support program 
activities. However, this buy-in and facilitation of program activities was not universal 
throughout the organization; program personnel struggled with finding staff support for the 
budgetary and financial oversight of the program. 
 Program sustainability and maintenance was the key outcome of interest of this 
study. A key finding is that while the program was able to be maintained throughout 
different funding cycles, these cycles caused significant program disruption. In moving 
from grant A to institutional funding the program was eliminated for a year. Similarly, 
when moving from institutional funding to grant B, the expanded scope and mission of the 
funding source (i.e., increasing the number of health professions and expanding 
programming to middle school) created conflict around the goals of the program and 
conceivably contributed to the program’s mismanagement in the early years of grant B. 
Lastly, when grant B expired and grant A.2 was acquired, there was additional staff 
turnover and program disruption in the transition. A learning from this case is that program 
adaptability when switching funding streams may allow programs to be sustained but they 
come with a programmatic cost. A recommendation may be for programs to seek continual 
institutional funding, but barring that, pipeline program managers and senior leaders should 




science principles may be useful in this regard to assist programs in identify what critical 
program components are needed to ensure program activities with minimal disruption.   
 Another key finding of this study is that no formal plan for sustainability guided 
program staff to maintain program efforts over time. This is in keeping with previous 
research (Chapter 3) that formal sustainability plans are rare in physician pipeline 
programs. This can be a threat to program maintenance, especially when paired with 
limited opportunities for programs to share best practices with peers and limited 
opportunities for training and technical assistance. One strategy to address these deficits 
may rest with funding organizations. Funding organizations can facilitate opportunities for 
training, collaboration amongst grant recipients, and provide technical assistance around 
planning for program sustainability. Indeed, the funder for grants A and A.2 sponsored 
annual meetings for grantees incorporating some of these topics. Increased offerings of 
such opportunities would be beneficial. 
Limitations 
 This study was subject to several limitations. First, due to the COVID-19 pandemic, 
this study was limited in the data sources collected as direct observation was not possible. 
Similarly, historical archival data from the program was not accessible from the program 
site and could not be requested from the funder without violating the confidentiality of the 
site. Third, key informants, particularly program participants, may have suffered from 
selection bias as they were referred to the study by the program manager. Lastly, the single 
case study design limits generalizability of findings. Despite these limitations, a diverse 





 This single case study explored a pipeline program that had managed to maintain 
program activities despite internal and external threats. This was due to not only having 
the right sustainability infrastructure but having dedicated staff willing to adapt policies 
and procedures to continue to serve the students. Nonetheless, with the financial and 
organizational disruption to many academic institutions by COVID-19 pandemic, it is 
possible that this program and pipeline programs like it will be stretched and stressed again.  






CHAPTER FIVE: CONCLUSION 
 The purpose of this dissertation was to explore the sustainability of interventions 
designed to increase the proportion of physicians from underrepresented racial and ethnic 
minorities. The three studies presented in this manuscript provide a deeper understanding 
of the individual, organizational, and environmental factors that contribute to pipeline 
program sustainability using a novel conceptual framework derived from two evidence-
based theoretical models. The first study, a systematic scoping review, explored how 
sustainability and the factors that contribute to sustainability were reported in the literature. 
The second study utilized qualitative interviews with managers of pipeline programs to 
elicit their perspectives on sustainability and the strategies they undertook to support 
program maintenance. Lastly, the third study explored a case study of a program that was 
able to maintain continuous operation over the span of 25 years despite internal and 
external threats.  A summation of key findings of these three studies are presented in Table 
5.1 below. 
Research Implications  
 This research has several implications both for further study as well as to inform 
the practice of pipeline program implementation. First, the studies presented above used a 
novel conceptual framework combining PRISM and TPB to explore factors that influence 
program sustainability. The benefits and drawbacks of this framework are discussed below, 
especially in light of the complex construct of sustainability. Second, based on the findings 
of these three studies, there are several recommendations for pipeline program managers, 




programs over time. These recommendations are presented below. 
TABLE 5.1 Summary of Research 
Study Title & Research Question Methods  Key Findings 
Study 1: A systematic scoping 
review of pipeline program 
sustainability 
 
Research Question: “How are 
characteristics related to the 
sustainability of pipeline 





• Pipeline program sustainability was not well 
reported in the literature.  
• Almost all articles shared information about 
program performance 
• Only two articles discussed training and 
support of program adopters 
• Significant need to report measures of 
sustainability in the literature 
Study 2: Understanding the 




Research Question: “How do 
program managers 





• There was variability in how program 
managers conceptualized sustainability with 
most conceptualizing it as program 
maintenance   
• Some program managers engaged in ad hoc 
strategies to ensure program maintenance 
such as through marketing and grant-writing, 
though the majority did not. 
• Some program managers didn’t believe they 
had the capacity or authority to prioritize 
sustainability 
Study 3: A Case Study of 
Sustainability in a Physician 
Pipeline Program  
 
Research Question: “How do 
individual, organizational, and 
environmental factors contribute 
to support the sustainability of a 
physician pipeline program?” 
Case Study • The program in the case was able to be 
maintained over 25 years by utilizing two 
sources of external funding and limited 
internal funding from the school of medicine 
• Program maintenance was due to strong buy-
in from organizational leaders, program 
managers, and faculty driven by the goal of 
diversifying the health professions 
• Program maintenance was also due to 
regulatory pressures to diversify the health 
professions, including from the licensing 
body for the school of medicine  
• Program managers had no formal or ad hoc 
strategies for program maintenance or 
sustainability 
 
Reflections on the Conceptual Framework 
 The conceptual framework for this dissertation relied on a well-established 




was selected to provide a framework to capture the organizational and environmental 
factors that influence program development, implementation, and maintenance.72 TPB was 
selected to provide insight into the behavioral beliefs that influence whether concrete 
behaviors are taken to implement strategies to ensure program maintenance are taken.   
 An initial reflection on this conceptual framework is that sustainability in the 
programmatic context is a highly complex construct, made more complex by its use in 
multiple disciplines including implementation science, organizational development, and 
public health. Even intra-discipline, there is considerable difference in how sustainability 
is conceptualized and measured.88,146  Adding to this challenge is that many studies of 
sustainability do not actually describe  the concept.69,102-123,132 Stirman et al. found that the 
majority of studies that seek to assess sustainability do not provide a definition of the 
construct in the study.127 
 The PRISM primarily conceptualizes sustainability as the continuation of program 
activities after a set period of time, especially after the cessation of external program 
funding. However, as shown in study 2, program managers conceptualized sustainability a 
number of ways. Their conceptualizations including program expansion, program 
replication, and program institutionalization at the host organization. Respondent’s 
conceptualizations were closer in line with a seminal sustainability framework proposed 
by Scheirer and Dearing. 140 In this framework. sustainability is multidimensional.140 
Scheirer and Dearing identify six primary ways to conceptualize  sustainability: 
• The benefits or outcomes of the program for consumers, clients, or patients are 




• Program activities or components of the original intervention are continued with 
fidelity. 
• Community-level partnerships or coalitions developed during the funded program 
remain and are active. 
• New organizational practices, procedures, and policies that were started during 
program implementation are maintained. 
• Attention to an issue or problem are sustained. 
• The program is disseminated and replicated in other sites and contexts. 
Pipeline program managers reflected many of the six sustainability domains above as 
relevant to diversifying the physician workforce. An area of future research is examining 
the utility of the PRISM as a model to explore sustainability in these six domains. Indeed, 
a recent extension of the RE-AIM model seeks to address the dynamic nature of 
sustainability.147   
 As described above, the PRISM is a relatively novel model. As a new model, 
PRISM has several strengths and some conceptual challenges to operationalization. One 
challenge is identifying the appropriate stakeholders from an organizational context. For 
example, the model describes the importance of identifying the perspectives of 
stakeholders at multiple levels of the organization including direct staff, program 
managers, and senior leaders. However, a conceptual grey area encountered in the model 
is distinguishing between these various roles. This research found that principal 
investigators may have various levels of oversight over a pipeline program from simple 




student recruitment, hiring of program staff, program evaluation). Furthermore, many 
principal investigators hold positions as deans or assistant deans in their host university. 
This adds conceptual confusion as to whether their perspectives should be considered that 
of a program manager, a senior leader, or both. Further explication of how to operationalize 
these different roles is needed. 
 In addition to the 2020 update of RE-AIM components to better incorporate a more 
robust concept of sustainability, the PRISM has also been updated to include RE-AIM 
components in 2019.148 This new combined PRISM/RE-AIM model may provide a more 
robust way to explore sustainability in the future. This model is shown in figure 5.1.  
Recommendations 
 A key implication of the findings of this research is that stakeholders at all levels 
can implement policies and practices to support program sustainability. Program managers, 
institutional leaders of organizations that host pipeline programs, and funders of pipeline 
programs can all play a role in supporting program maintenance. These recommendations 
are presented below for each of the above stakeholders.  
 Funding agencies. Funding agencies set many of the policy and practices of the 
pipeline programs they support. As such, they can play a strategic role in setting programs 





Require robust cost-sharing. In study 2, two program managers discussed how the 
cash match allowed their respective programs to continue in a reduced capacity after grant 
funding was eliminated. Similarly, in the case study presented in study 3, institutional funds 
that were presumably a component of the initial cash match were utilized to maintain the 
program after the loss of the initial external grant that funded the program. Later in the 
lifecycle of the program, key informants noted how the reduction in a cash match and move 
to more in-kind cost sharing created the perception of higher programmatic vulnerability. 
To that end, funding agencies should require that funded institutions cost share to show 
institutional investment and “skin in the game”. Requiring a high level of cost sharing (e.g., 




50% or more) and a direct cash match further ensures that there are dedicated resources for 
the pipeline program, resources that can be tapped in the event institutions lose external 
funding. One potential negative outcome of this requirement is that institutions with less 
funding available to match would not be able to implement pipeline programming. Equity 
considerations should be factored into implementing this recommendation. 
 Require sustainability plans from grantees. A recommendation that might support 
sustainability planning for pipeline programming is to make a formal plan for sustainability 
a requirement for funding. This sustainability plan can require pipeline programs to ensure 
that they have the infrastructure needed to support the program over time. It is important 
to note that respondents in study 2 and study 3 showed skepticism when discussing 
sustainability requirements from funders. Many simply did not see a way towards 
sustainability without external funding. The recommendations below speak to this concern. 
 Convene program managers regularly for training and capacity-building with a 
focus on strategic and sustainability planning. During certain funding periods, the pipeline 
program that served as the focus of the case study in study 3 participated in annual events 
that allowed grantees to share best practices. However, there might be value in more 
frequent and intentional capacity-building trainings with the express purpose of training 
grantees on strategic and sustainability planning. In fact, there may be value in bringing 
diverse stakeholders together to address pipeline diversity and not only pipeline program 
managers. One potential model of how to do this is the HRSA-supported Collaborative 




 Advocate for governmental investment in pipeline programs. Federal and state 
support for health career pipeline programs has been significantly reduced from the 
initiation of the programs in the late 1980s, yet the diversity of the medical profession has 
not markedly increased. One recommendation is that non-governmental funders of pipeline 
programs advocate for renewed governmental investment in pipeline programs such as the 
Health Careers Opportunity Programs. 
 Host organizations. Organizations that host pipeline programs provide much of the 
infrastructure that programs utilize and thus can set programs up for sustainability or 
failure. Outside of ensuring that the key components of PRISM are in place when 
implementing a pipeline program, recommendations for organizational leaders include: 
 Integrate pipeline programs into the host organization’s strategic plan. In studies 2 
and 3, some respondents noted that while they felt pipeline programs were supported in 
concept, they were not a key priority of host institutions, specifically institutions of higher 
education. One recommendation is that pipeline programs are formally included as a 
component of the strategic plan in a host institution. In recent years, many schools of 
medicine have incorporated staff responsible for diversity, equity, and inclusion (DEI) and 
have incorporated DEI principles into organization-wide strategic plans.150 Pipeline 
programs should be identified and promoted as one strategy to reach DEI goals. 
 Proactively search for institutional matches for external funding. Organizations 
may have flexibility in how they commit institutional resources to match external funds to 
support pipeline programs. This matching can happen through direct cash resources as well 




institutions always seek to maximize the matching funds committed to pipeline programs, 
and when possible, provide a cash match as opposed to in-kind services. Study 3 
demonstrated how institutional resources can support pipeline programs in the event 
external funding is not available. By committing financial resources to a pipeline programs 
funded externally, organizations demonstrate institutional commitment and allow for 
program activities to be sustained.    
 Program managers and stakeholders.  Lastly, this research has posited that 
program managers play a key role in supporting program sustainability. Managers are key 
stakeholders in that they understand the mechanics of their pipeline program and 
understand the organizational context in which the program is delivered as well. They serve 
as perhaps the best advocates for the program. For pipeline program managers, one 
recommendation prevails: 
Create a plan for sustainability. The primary recommendation for program directors 
is to intentionally develop a plan to support program sustainability. A prevailing finding 
across all three studies is that program managers do not generally plan for sustainability. 
This gap leaves programs vulnerable to internal and external threats.  
  This recommendation may be challenging for multiple reasons. Many managers 
may not feel they have the expertise, time, or organizational authority to plan for 
sustainability. Consequently, this recommendation rests on the recommendations above. A 
robust training and capacity building infrastructure from funding organizations can provide 
program managers the training to do strategic planning. Cost-sharing on the institutional 




provide them more time to plan for sustainability. Similarly, tying pipeline program 
activities to the strategic plan and mission of the organization can provide program 
managers authority to plan for sustainability or pair program managers with senior leaders 
who have such authority.   
 However, even in the absence of the above, program managers can still assess how 
well their programs are set up to be maintained over time. Frameworks like PRISM/RE-
AIM can provide structure to conduct assessments of factors that support program 
sustainability. As the model continues to evolve, there may be value in using PRISM/RE-
AIM to develop a sustainability toolkit that program managers can employ to conduct rapid 
assessments of their program’s sustainability factors. Ideally, this toolkit can also provide 
targeted strategies to modify these factors to facilitate program sustainability. Such a tool 
can provide program managers with new expertise to support their programs. 
Closing Thoughts 
 On January 30th, 2020, during the early months of the COVID-19 crisis, the Cable 
News Network (CNN) published an article critical of the lack of diversity of the federal 
task force responsible for coordinating the national response to the disease.151 Several 
media personalities criticized the article, implicitly arguing that racial and ethnic diversity 
was not a pertinent factor in mobilizing the nationwide pandemic response.152 A year later, 
in 2021, Black and Latinx subpopulations continued to face higher levels of 
hospitalizations and mortality due to COVID-19.153 While the reasons for these disparities 
are likely complex, it is likely that some of this excess burden can be attributed to a lack of 




communities of color remain significantly lower than other communities, it is appropriate 
to wonder whether there are unintended consequences of messaging that the diversity of 
the professionals publicly tasked with addressing the pandemic doesn’t matter.  
 The population of the United States continues to grow more diverse, and yet the 
diversity of the health workforce has not kept apace. Pipeline programs can continue to be 
a small but significant contributor to the diversity of health providers. However, their 
effectiveness is dependent on a longitudinal perspective, institutional investment, and a 
commitment to continuous quality improvement. This research sought to contribute to the 
discussion about how to build these key elements in pipeline programs and may serve as a 
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1. Tell me about yourself and how you came to be involved in the program 
 
2. Please describe your program 
 
3. What is your role in program implementation? 
a. Probes:  
i. Who are the PIs and what’s their role? 
ii. How long have you been at this role? 
 
4. What would you say is the impact of your program? 
a. Probe: 
i. : How do you measure this impact? 
 
In your opinion: 
5. What do you think are the primary challenges you face as a health career pipeline 
program? 
 
6. What strategies have you employed to address these challenges? 
 
7. When you think of the word “sustainability” what comes to mind? 
 
8. What factors make your program sustainable? 
a. Probe: How is it not sustainable? 
 
9. Have you developed a plan to ensure the sustainability of your program? 
a. Probe: If you have developed a plan, why did you develop a plan? 
 
10. Thinking of other pipeline programs, how do you think they incorporate sustainable 
programming? 
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